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THE  JOURNAL  OF  UROLOGY  BECOMES  THE  OFFICIAL 

ORGAN  OF  THE  AMERICAN  UROLOGICAL 

ASSOCIATION 

At  the  last  annual  meeting  of  the  American  L^rological  Asso- 
ciation a  committee  was  appointed  by  the  president  which  was 
empowered  to  estabhsh  an  official  jom^nal  of  the  association. 
This  conmaittee  decided  that  the  present  Journal  of  Urology 
offered  the  best  medium  of  expression  for  urological  hterature. 
Arrangements  have  been  completed  whereby  the  Journal  has 
become  the  property  of  the  association  and  subject  to  its  con- 
trol. It  will  continue  to  be  pubUshed  by  the  WilUams  &  Wilkins 
Company  of  Baltimore  and  under  the  editorship  of  Dr.  Hugh 
Young.  Cooperating  with  him  wiU  be  an  executive  editorial 
committee  consisting  of  Leo  Buerger,  H.  A.  Fowler,  W.  C. 
Quinby,  Hugh  H.  Young  and  \Y.  F.  Braasch.  There  are  also  a 
number  of  collaborators  from  all  sections  of  the  country,  includ- 
ing the  former  associate  editors,  who  will  be  rehed  upon  for 
active  editorial  support. 

Commencing  with  the  next  issue,  the  Journal  of  L'rology 
will  be  pubUshed  as  the  official  organ  of  the  American  Urological 
Association.  According  to  the  action  of  the  association  at  its 
last  meeting,  everj^  member  of  the  association  will  become  a 
subscriber  to  the  Journal,  the  subscription  fee  being  included 
in  the  annual  dues. 

It  is  the  intention  of  the  editorial  board  to  continue  the 
Journal  as  a  thoroughly  representative  expression  of  American 
urologj'.  Particularly  do  they  wish  to  make  it  of  hve  clinical 
interest  to  the  urologist.  In  order  to  bring  this  about,  it  will 
be  necessary  to  have  the  active  support  of  the  members  of  the 
association.  It  w^ll  be  the  Journal's  pohcy  to  pubhsh  papers 
of  merit  on  all  phases  of  urology.  It  will  pubhsh  papers  read 
at  the  annual  meeting  of  the  American  Urological  Association  as 
well  as  of  its  branches.     It  is  hoped  that  in  the  near  future  new 
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departments  may  be  added  that  should  increase  the  value  of  the 
Journal.  Among  these  is  a  section  devoted  to  new  instru- 
ments, methods  of  surgical  technique,  case  reports,  etc.  Con- 
tributions of  this  character  are  particularly  sohcited  from  every 
member. 

The  Journal  will  be  published  monthly,  providing  that  there 
is  sufficient  material  submitted. 

H.  L.  Sanford, 

213  Ball  Building,  Secretary. 

Cleveland. 


The  above  announcement  from  the  secretary  of  the  American 
Urological  Association  states  succinctly  the  conditions  which  led 
the  editorial  board  under  which  the  Journal  of  Urology  has 
flourished  for  four  years,  to  turn  over  their  responsibihty  to  the 
American  Urological  Association.  This  has  been  done  at  a 
time  when  considerable  increase  in  subscribers,  advertising  mat- 
ter and  support  from  urologists  both  in  America  arid  abroad 
insured  a  brilliant  future,  because  we  felt  that  it  would  greatly 
strengthen  the  Journal  of  Urology  to  have  behind  it  the  great 
influence  of  the  American  Urological  Association. 

The  original  editorial  board  remains,  now  consolidated  with 
additions  from  the  American  Urological  Association.  An  execu- 
tive editorial  committee,  of  which  Dr.  Wm.  F.  Braasch  is  chair- 
man, will  be  responsible  to  the  association  for  the  conduct  of 
the  Journal. 

The  editor  takes  this  opportunity  to  express  his  gratitude  to 
his  co-editors  for  their  splendid  assistance  in  the  past,  and  to 
bespeak  for  the  Journal  the  continued  support  of  those  indi- 
vidual contributors,  clinics  and  laboratories  which  have  made 
the  Journal  of  Urology  real  archives  of  the  science  and  art 
of  urology,  worthy  of  the  best  in  American  medicine.  With 
the  active  interest  and  assistance  of  the  great  membership  of  the 
American  Urological  Association  to  guide,  counsel  and  contrib- 
ute to  its  success,  we  feel  very  happy  in  this  assurance  of  pros- 
perity and  perpetuity  for  the  Journal  of  Urology. 

Hugh  H.  Young. 


TRAUMA  AS  A  FACTOR  IN  THE  ETIOLOGY  OF 
HYDRONEPHROSIS  (PYELECTASIS) 

FREDERICK   C.  HERRICK 
Cleveland,  Ohio 

OUTLINE 

I.  Terminology 2 

Pyelectasis  preferred.    It    expresses    the    anatomical    condition    as 
found,  regardless  of  contents,  which  is  variable.    Regardless  of 
cause. 
II.  Mechanical  obstruction  necessary  for  pelvic  dilatation 3 

III.  Clinical  Status  of  Traiuna  as  a  Factor 4 

1.  Pseudo-pyelectasis — effusion  outside  the  renal  pelvis  of  rapid  for- 

mation, few  days  to  a  month 5 

2.  Genuine  pyelectasis — confined  to  dilatation  of  pelvis — slow  forma- 

tion       5 

IV.  Etiological  classification  of  acquired  pyelectasis 6 

1.  Predisposing  factors :    anatomical,  partly  congenital,  quiescent  or 

acquired 6 

a.  Renal  mobility 6 

b.  Ureteral  fixation 7 

c.  Accessory  structures 7 

2.  Active  factors 7 

a.  Inflammatory 7 

b.  Traumatic 7 

c.  Neurological 7 

3.  Direct  factors 7 

a.  Obstruction 7 

b.  Motor  insuflSciency 7 

c.  Urinary  secretion 7 

V.  Renal  mobility 7 

Mobilizing  forces  different  from  those  affecting  the  ureters. 

VI.  Ureteral  fixation 9 

Most  fixed  point  of  ureter  where  it  leaves  the  posterior  peritoneum  at 
or  near  the  crossing  of  the  spermatic  vessels  and  passes  away  from 
the  peritoneum  through  fat  and  connective  tissue  to  the  renal  sinus. 
Its  free  portion  between  peritoneum  and  sinus  about  4  to  5  cm.  in 
length.  The  ureteral  triangle  formed  by  the  ureter,  spermatic  ves- 
sels and  renal  vein.  The  point  of  leaving  the  peritoneum  is  in  the 
upper  isthmus  of  Schwalbe,  the  narrowest  portion  of  the  ureter  and 
that  most  liable  to  angulation.  Effect  of  hemorrhage  and  scar 
tissue  at  this  point  now  imder  experimental  study. 
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I.   TERMINOLOGY 


In  the  voluminous  literature  on  the  subject  of  hydronephrosis, 
it  is  evident  that  the  one  constant  factor  present  is  dilatation  of 
the  renal  pelvis  as  a  whole  or  in  part.  The  term  applied  describes 
the  contents  of  the  sac  rather  than  the  pathological  condition. 
Those  interested  have  fallen  into  the  habit  of  calling  the  con- 
dition hydronephrosis  following  some  early  writers,  notably 
Rayer  (1),  who  considered  a  water-like  fluid  to  be  the  contents. 
In  retaining  this  term,  the  fact  that  pus,  blood  or  no  retained 
fluid  may  be  present  instead  of  water  has  been  disregarded.  In 
recent  studies  of  the  subject,  the  fact  should  be  clearly  recog- 
nized that  ectasia  is  the  uniform  result  of  many  etiological  factors, 
and  that,  while  analyzing  these  factors,  their  one  constant  result 
should  be  a  well  defined  entity.  Old  terms,  therefore,  do  not 
define  the  condition,  and  follow  neither  anatomical  nor  physio- 
logical indications,  but  seem  to  rely  upon  the  one  fixed  idea  of  a 
water  contents,  thus,  hydrops  renis  (Martineau  1785,  (2)), 
hydrorenal  distension  (Johnson  1816  (3)),  hydronephrosis  (Rayer, 
1841).  Expression  of  the  idea  of  dilatation  in  the  term  was  first 
made  by  Morris  (4)  in  1894,  by  the  use  of  nephrectasis,  meaning 
a  dilatation  of  the  entire  kidney.  In  many  cases,  especially  the 
early  ones,  in  which  we  are  most  interested,  the  pelvic  dilatation 
is  the  only  departure  from  the  normal,  barring  lesser  micro- 
scopical changes  in  the  kidney  from  back  pressure.  Pereshivkin 
(5)  (1913)  has  suggested  the  term  pyelectasis.  The  writer  has 
used  this  term  for  several  years  independently. 

Many  writers,  therefore,  making  special  study  of  the  subject 
have  suggested  different  terms.  This  is  the  best  evidence  that 
no  term  has  conveyed  a  satisfactory  conception  of  the  patho- 
logical or  clinical  condition.  Why  not  by  a  simple  analysis 
apply  a  name  fitting  the  condition  accurately?  Thus  pyelum, 
pelvis;  €k,  out;  rnveiv,  to  distend,  with  the  proper  termination, 
pyelectasis.  Words  influence  our  conception  of  a  condition  and 
lead  us  to  inaccuracies.  We  recognize  bronchiectasis,  telangi- 
ectasis, gastrectasis  and  pyelectasis.  The  fitting  term  pyo- 
nephrosis is  still  retained,  for  in  this  condition  the  entire  kidney 
is  involved  in  the  infective  process.    Pyo-pyelectasis  expresses 
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dilatation  with  pus  as  a  contents,  and  together  with  hemo-pye- 
lectasis  and  uro-pyelectasis  accurately  describes  well  recognized 
clinical  conditions.    All  these  terms  are  easy  of  pronunciation. 

n.   MECHANICAL   OBSTRUCTION 

In  the  acquired  form  of  pyelectasis  following  trauma,  to  which 
this  paper  is  confined,  the  next  characteristic  seems  to  be  a 
physiological  one,  i.e.,  a  motor  insufficiency.  The  renal  pelvis 
and  m-eter  according  to  Satani  (6),  and  others  possess  an  intrinsic 
power  of  peristaltic  contraction. 

The  amplitude  and  rate  of  the  spontaneous  contractions  vary  in 
different  parts  of  the  ureter.  The  contractions  of  the  middle  part  are 
large  and  slow,  those  of  the  kidney  portion  are  lower  and  faster,  while 
at  the  bladder  end  the  contractions  are  very  small  in  size  and  slow  in 
rate.  These  differences  so  far  as  size  is  concerned  are  correlated  with 
the  different  thicknesses  of  the  circular  muscular  coat  which  has  its 
lai^est  development  in  the  middle  section.     (Satani.) 

Mechanical  resistance  to  this  expulsive  effort  may  be  partial 
or  complete  with  consequent  back  pressure  and  beginning  dilata- 
tion. Some  form  of  obstruction  is  essential  whether  from  swollen 
mucosa,  the  products  of  an  inflammatory  process,  a  ureteral 
kink  or  some  other  of  the  recognized  active  factors.  No  matter 
how  atonic  or  atrophied  the  renal  pelvic  and  ureteral  muscula- 
ture may  be  their  distension  does  not  seem  possible  without 
mechanical  obstruction  as  the  first  stage.  Compare  hollow 
muscular  organs  in  other  parts  of  the  body  which  are  subject 
to  inflammatory  processes.  Tuberculosis  of  the  bladder  is 
characterized  by  a  small  bladder. 

Cholecystitis,  when  not  influenced  by  bile  duct  obstruction, 
tends  to  make  a  thick-walled  smaller-cavitied  viscus.  In  the 
stomach  condition  known  as  linitis  plastica,  without  pyloric 
obstruction,  we  find  a  small  leather  bottle  type  of  viscus.  In 
non-syphihtic  arteritis  the  muscle  is  intact  and  the  vessels  not 
dilated.  A  chronic  inflammatory  process  tends  to  lessen  a 
physiological  cavity  which  has  an  open  outlet. 
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Neither  from  the  neurological  viewpoint  does  dilatation  seem 
possible  without  mechanical  obstruction.  If  each  successive 
peristaltic  wave  forms  a  cavity  of  the  section  of  ureter  involved 
this  pocket  of  urine,  grasped  and  carried  toward  the  bladder 
might  be  under  sufficient  tension  to  result  in  stretching  of  the 
ureteral  muscle,  if  this  muscle  is  injured  by  infection.  Under 
these  conditions  a  muscle  would  be  stretched  by  its  own  effort 
at  contraction  which  is  recognized  by  physiologists  as  a  pos- 
sibility in  the  heart.  A  further  study  of  the  nervous  control 
of  the  ureter  may  elucidate  this  point.  The  irregularity  of  the 
musculature  and  contractions  of  the  ureter  (as  above  quoted) 
might  help  this  claim  and  a  further  study  of  the  nervous  control 
of  the  ureter  may  show  periodic  or  localized  spasmodic  contrac- 
tions. Such  contractions  would,  however,  be  mechanical  in 
effect  and  dilatations  following  them  would  be  mechanical  and 
not  inflammatory. 

From  the  clinical  standpoint,  motor  insufficiency  working 
against  an  obstruction  for  which  it  is  unable  to  compensate, 
results  in  the  retention  with  the  ectasia.  Dilatation  of  the  pelvis 
tends  to  conserve  the  renal  secreting  surface  by  lessening  back 
pressure.  In  partial  and  complete  ureteral  obstruction  this 
process  does  not  go  on  indefinitely,  but  is  limited  by  secondary 
changes  within  the  secreting  mechanism.  Ghoreyeb  (7)  studied 
the  effect  of  pelvic  dilatation  on  the  blood  volume  passing  through 
the  kidney  and  consequently  on  the  volume  of  urine  secreted. 
At  the  end  of  one  week  there  was  in  his  rabbits  an  impediment 
to  the  renal  circulation  due  to  cicatricial  changes  within  the 
organ  which  tend  to  maintain  the  tubules  dilated  and  in  a  position 
of  encroachment  on  the  space  normally  allotted  to  the  blood 
vessels.  Secretion  is  limited  when  pressure  against  it  has  passed 
of  the  average  70  mm.  of  mercury  in  the  dog  (Cushny  (8)). 

III.    CLINICAL   STATUS   OF  TRAUMA   AS   A   FACTOR 

The  old  clinical  practice  of  recognizing  only  such  pelves  as 
hydronephrotic  which  showed  a  very  large  dilatation  has  to  urol- 
ogists  fortunately  long   passed,  but  not  so  to  many  general 
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surgeons  or  internists.  The  lesser  dilatations  may  be  actually- 
indeterminable  from  a  volumetric  standpoint  and  may  be  recog- 
nized from  the  physiological  criterion  of  failing  to  empty  them- 
selves, a  motor  insufficiency,  an  intermittent  pyelectasis  in  the 
earliest  stage.  Those  dilatations  large  or  small  resulting  from 
mechanical  factors  due  to  trauma,  so-called  subcutaneous,  sub- 
parietal,  blunt,  or  muscular  violence  have  been  of  special  interest 
to  the  writer.     These  form  two  groups : 

1.  Those  cases  in  which  the  demonstrable  tumor  develops 
within  a  few  days  or  weeks  after  the  injury  comprise  a  group 
for  long  erroneously  considered  as  composed  of  true  renal  pelvic 
dilatation.  Wagner  (9),  Ktister  (10),  Delbet  (11)  at  first  thought 
them  genuine.  Morris  (12),  Monod  (13),  and  Legueu  (14), 
showed  the  contrary  and  recently  Watson  and  Cunningham, 
Keyes  and  others  have  expressed  the  same  opinion. 

Monod  (1892)  recognized  but  three  and  Wagner  (1911)  but 
ten  genuine  cases  of  rapidly  forming  (within  a  month)  genuine 
post-traumatic  hydronephroses.  In  the  others  rupture  of  the 
renal  pelvis  or  ureter  resulted  in  rapidly  accumulating  collections 
of  blood  and  urine  held  within  the  renal  fascia,  which  fascia 
fusing  with  the  kidney  formed  to  all  appearances  part  of  the  true 
pelvis  greatly  dilated.  This  led  to  Wagner's  and  Simon's 
erroneous  conclusion  that  feeling  the  renal  calyces  within  the 
sac  was  proof  of  the  sac's  being  entirely  of  pelvic  origin. 

2.  Those  cases  in  which,  after  a  variable  period  of  disability 
following  the  injury  go  about  their  usual  activities  but  begin  to 
notice  gradually  increasing  more  or  less  marked  symptoms  of 
pain,  increased  frequency,  possibly  cloudy  urine  or  occasional 
hematuria. 

In  cases  of  the  first  group  the  history  of  trauma  and  succeeding 
illness  are  unmistakable;  in  those  of  the  second  the  history  of 
trauma  is  easily  overlooked  and  may  have  occurred  one  or  many 
years  before  consultation.  These  cases  present  diagnostic  pit- 
falls for  the  unwary  clinician.  Braasch  (15)  reports  35  per  cent 
as  having  been  operated  on  a  wTong  diagnosis.  Fowler  (16) 
45  per  cent.  Of  the  author's  cases  of  early  pyelectasis  7  of  18, 
or  38  per  cent,  had  been  operated  on  a  wrong  diagnosis. 
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Regarding  the  clinical  association  of  trauma  and  pyelectasis, 
Delbet,  in  321  cases  of  renal  trauma  found  pyelectasis  developed 
later  in  6.3  per  cent.  Suter  (17)  in  522  blunt  renal  traumas 
found  it  in  8.2  per  cent.  Moser  (18)  in  103  found  it  in  6.8  per 
cent — an  average  of  7.1  per  cent  for  946  cases.  These  figures, 
however,  were  collected  before  a  proper  distinction  was  drawn 
between  traumatic  pseudo  and  genuine  hydronephrosis,  but  also 
before  the  lesser  results  of  traumatic  angulation,  ptosis,  tempo- 
rary obstruction,  etc.  had  been  appreciated.  Tuffier  found  12 
pyelectases  in  40  operated  moveable  kidneys.  Watson  and 
Cunningham  found  83  cases  in  the  literature  of  ureteral  kinks 
from  mobility.  Kelley  found  in  a  group  of  64  movable  kidneys 
that  9  showed  "increasing  pelvic  capacity"  and  in  1914  recog- 
nized that  abnormal  "mobility  of  the  kidney  is  undoubtedly  the 
commonest  single  cause"  of  pyelectasis  (p.  530,  vi).  The  latter 
statement,  however,  is  open  to  question  today  in  the  light  of 
work,  experimental  and  clinical,  on  inflammatory  ureteral  stric- 
tures. Such  strictures  when  associated  with  some  of  the  factors 
to  be  later  mentioned  may  be  especially  potent  as  causes. 

Our  present  knowledge  of  the  subject  of  pyelectasis,  renders 
any  classification  of  the  etiological  factors  as  tentative,  and 
chiefly  for  purposes  of  study.  Placing  all  such  factors  under 
the  three  heads  of  obstructive,  inflammatory  and  neurological 
does  not  seem  sufficiently  analytic.  For  the  present,  and  in 
order  to  find  the  relation  of  trauma  to  other  factors,  I  have 
made  the  following  classification. 

IV.    ETIOLOGY  OF  PYELECTASIS    (HYDRONEPHROSIS) 

I.  Congenital 

Condition  present  at  birth. 
II.  Acquired 

1.  Predisposing  factocs 

Anatomical  in  character;  partly  congenital;  quiescent;  becom- 
ing active  because  of  some  acquired  condition.  Their  degree  and 
relation  to  active  factors  determine  their  potency. 

a.  Renal  mobility — Ligamentous  attachments  supporting  and 
displacing  renal  fascia.     Cylindrical   body.      Fatty   capsule. 
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Muscular  tone.    Body  position.    Mobilizing  force   different 
from  that  affecting  ureter. 

b.  Ureteral  fixation — Attachments  to  peritoneum.  Sper- 
matic and  ovarian  veins.  Free  portion.  Angulation — kinks. 
MobiHzing  force  different  from  that  affecting  kidney. 

c.  Accessory  structures — vessels  or  bands.  Valves,  mucous 
membrane  folds.  May  result  in  no  harm  but  with  increased 
mobility  from  trauma  or  other  cause  become  obstructive 
factors. 

2.  Active  factors 

a.  Infiximmatory 

Pyelitis 

Ureteritis 

Inflammatory  stricture 

b.  Traumatic 

Mobility  increased 

Hemorrhage 

Scar 

c.  Neurological 

3.  Direct  factors 

a.  Obstructive  (mechanical)  factors 

Stricture;  scar  formation 
Angulation  (as  in  1) 
Pressure 
Stone 

b.  Motor  insufficiency  or  peristaltic  failure. 

c.  Urinary  secretion 

The  action  of  trauma  toward  producing  a  pyelectasis  may  be 
considered  imder  the  heads  of:  1,  Renal  mobility;  2,  ureteral 
fixation;  3,  accessory  structm-es;  4,  hemorrhage;  5,  scar  formation. 

V.   RENAL   MOBILITY 

Increased  mobility  of  the  kidney  occm^  from  variation  of  one 
of  the  several  factors  holding  it  within  the  limits  of  normal 
mobility  but  unless  the  ureter  had  some  point  of  relative  fixation 
or  moved  from  forces  acting  in  a  different  line  from  those  affecting 
the  kidney,  no  trouble  would  result. 
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The  renal  supports  may  be  divided  into,  general,  comprising 
body  form,  body  position,  muscle  tone  and  peritoneal  attach- 
ment; and,  local,  including  more  or  less  well  defined  and  greatly 
variable  ligamentous  attachments  to  the  liver,  spleen,  duodenum 
and  pancreas;  the  renal  fascia,  the  fatty  capsule  and  the  fine 
trabeculae  holding  this  "fatty  atmosphere"  to  the  true  capsule. 
Normal  renal  mobility  within  these  supports  is  stated  at  2  to 
5  cm.  (Kelly  and  Burnham).  In  a  series  of  48  post  mortem 
examinations,  I  have  found  it  to  average  4  cm.  on  the  right  side 
and  4.5  cm.  on  the  left.  These  observations  were  made  on 
fresh  cadavers  by  moving  the  kidneys  within  the  limits  of  free 
mobility  with  the  hand  and  measuring  from  a  fixed  point  on  the 
sacral  promontory.  Muscular  action  including  that  of  the 
diaphragm;  the  forcing  down  of  the  colon  or  cecum  or  their 
ptosis  by  weight  exert  a  greater  pull  than  the  weight  of  the  nor- 
mal kidney.  It  has  been  suggested  that  the  increased  weight 
of  a  congested  kidney  would  add  to  this.  However,  the  con- 
tained blood  of  such  an  organ  in  the  early  stage  would  not  weigh 
over  25  grams  which,  would  hardly  be  a  potent  factor.  Retained 
fluid  within  a  dilated  pelvis  would  be  effective  only  after  the  sac 
had  reached  fairly  large  proportions.  These  two  factors  may 
be  looked  upon  as  results  of  the  primary  ptosis  or  inflammatory 
process  and  as  such  form  a  small  part  in  a  vicious  circle  but  as 
primary  factors  should  not  be  considered. 

Body  form  and  its  relation  to  the  renal  position  has  received 
much  study  but  the  work  of  Wolkow  and  Delitzin  (19)  by  the 
use  of  plaster  casts  has  placed  this  factor  on  a  tangible  basis. 
The  concavities  or  niches  in  which  the  kidneys  rest  are  formed 
of  the  eleventh  and  twelfth  ribs,  the  spine  and  flank  muscles. 
These  inverted  pear  shaped  concavities  have  been  shown  by 
Becher  and  Lennhoff  (20)  to  be  absent  clinically  in  the  cylindrical 
shaped  body.  A  body  index  was  found  by  dividing  the  distance 
from  the  sternal  notch  to  the  pubis  by  the  least  body  circumfer- 
ence and  multiplying  by  100.  This  serves  to  tabulate  those 
cases  in  which  renal  mobility  is  predisposed  to  by  body  form. 
Harris  (21)  found  this  cylindrical  body  present  in  every  one  of 
41  cases  of  movable  kidney  ascribed  to  trauma  and  believes  that 
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the  cylindrical  body  has  more  to  do  with  moveable  kidney  than 
trauma. 

The  figures  of  G.  M.  Smith  (22)  regarding  the  lack  of  uniform- 
ity of  the  ascending  and  descending  colic  mesentery  are  of  value 
as  showing  the  great  variation  of  the  renal  peritoneal  covering. 
In  the  absence  of  a  mesocolon  the  kidney  involved  lies  adjacent 
to  the  posterior  colic  wall  and  is  lacking  in  a  part  of  its  peritoneal 
covering,  one  of  its  important  supports.  Of  982  subjects  Smith 
found  the  ascending  mesentery  present  in  but  30  per  cent,  the 
descending  present  in  37  per  cent  and  both  absent  in  over  50 
per  cent.  In  such  cases  the  convergence  of  the  anterior  and 
posterior  layers  of  the  renal  fascia  below  the  lower  renal  pole  of 
the  kidney  and  their  fusion  with  the  connective  tissue  behind 
the  ascending  and  descending  colon  is  considered  by  Longyear 
(23)  as  forming  a  band  or  ligamentous  structure  capable  of  pulling 
down  on  the  kidney  when  there  is  ptosis  of  the  colon. 

Displacement  of  the  kidneys  by  traumatic  violation  of  the 
above  mentioned  supporting  factors  can  hardly  be  ascribed  to  a 
single  trauma.  The  cylindrical  body  form,  absence  of  the  colic 
mesentery,  and  progressive  decrease  of  the  fatty  capsule  when 
associated  with  or  followed  by  repeated  muscular  strain,  with 
possibly  an  inactive  heavy  colon  are  factors  which,  when  present 
over  months  or  years,  produce  abnormal  renal  mobility.  The 
single  trauma  in  all  probability  but  draws  attention  to  a  pre- 
existing condition. 

The  problem  is  analagous  to  so-called  traumatic  hernia,  which 
is  an  acknowledged  rarity,  and  is  a  result  of  congenital  factors 
only  contributed  to  by  trauma. 

VI.    URETERAL   FIXATION 

Mobility  of  the  ureter  depends  upon  different  factors  from  those 
causing  renal  mobility.  If  we  imagine  the  ureter  and  kidney  as 
a  rigid  body  moved  as  such  by  the  same  forces,  we  cannot  con- 
ceive of  ureteral  angulation.  However,  the  kidney,  and  ureter 
are  separate  and  distinct  so  far  as  attachments  and  so  far  as  the 
action  of  mobilizing  forces  are  concerned.     The  ureter  being 
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Figure  1 
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fixed  to  the  peritoneum  within  3  to  4  cm.  from  the  mid-vertebral 
line,  which  is  one  of  its  most  fixed  points,  is  subject  to  peritoneal 
movements.  The  kidney  imperfectly  held  by  the  above  men- 
tioned factors  becomes  abnormally  mobile  only  when  these  are 
impaired.  The  kidney  is  normally  subject  to  rhythmic  motion 
with  respiration  and  strain ;  the  ureter  moves  with  the  peritoneum 
only  and  wdth  that  part  of  the  peritoneum  which  is  least  mobile, 
i.e.,  that  part  attached  to  the  midline.  Between  these  two  fac- 
tors are  the  4  to  5  cm.  of  ureter  which,  having  left  the  peritoneum, 
passes  through  fat  to  the  kidney.  This  mobile  portion  of  the 
ureter  is  subject  to  angulation  above  its  fixed  point  by  renal 
mobility,  hemorrhage  and  scar  formation  about  it.  In  an 
attempt  to  locahze  a  most  uniformly  fixed  point  48  ureters  were 
studied.  In  exposing  a  ureter  the  peritoneimi  was  incised  over 
it  at  the  crossing  of  the  ihac  vessels.  Here  no  fat  was  found 
between  it  and  the  peritoneum  (figs.  1  and  2).  The  ureter  was 
closely  attached  to  the  peritoneum.  Passing  upward  the  same 
condition  existed  imtil  a  point  was  reached,  uniformly  within 
a  centimeter  of  the  crossing  of  the  spermatic  vessels,  where  the 
ureter  left  the  peritoneum  and  where  fat  was  interposed  between 
the  two.  With  this  most  fixed  point  as  an  apex  a  triangle  is 
formed  by  the  ureter,  the  spermatic  vessels  and  the  renal  vein. 
This  triangle  measured  in  an  average  on  the  left  side  3.5  cm. 
to  the  renal  sinus,  4  cm.  to  the  origin  of  the  spermatic  vein  and 
4  cm.  from  the  spermatic  vein  origin  to  the  kidney.  In  subjects 
where  any  fat  was  present  about  the  kidney  within  the  renal 
fascia  it  is  most  marked  about  the  renal  sinus.  On  the  right 
side  the  cava  completes  the  mesial  side  of  this  triangle  and  its 
base  is  the  length  of  the  renal  vein. 

It  seems  to  the  writer  that  the  apex  of  this  triangle  where 
the  spermatic  vessels  cross  anterior  to  the  ureter  is  the  most 
uniformly  cephalad  fixed  poiiit  of  the  ureter  and  is  the  point 
where  angulation  is  most  readily  caused  by  increased  renal 
mobihty,  hemorrhage,  or  scar  formation  following  hemorrhage 
or  trauma.  This  point  is  included  within  the  distance  of  least 
ureteral  diameter,  the  upper  isthmus  of  Schwalbe.  The  anterior 
layer,  of  the  renal  fascia  in  some  cases  merges  with  the  posterior 
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peritoneum  toward  the  midline  and  below  the  lower  renal  pole. 
This  structure  offers  further  chance  for  fixation  of  the  ureter. 
In  one  case  a  well  marked  passage  of  the  ureter  through  this 
fascia  was  demonstrable. 

In  the  type  of  pyelectasis  under  discussion  the  writer  has 
considered  the  following  chain  of  factors  as  expressing  the  prob- 
able stages  of  development. 

1.  Ureteral  obstruction,  periodic  partial  or  complete,  due  to 
renal  mobility  acquired  from  trauma  or  strain. 

2.  Back  pressure  against  renal  secretion;  injury  to  secreting 
mechanism. 

3.  Influence  of  blood  pressure  on  renal  secretion.  Secretory 
pressure  is  about  70  mm.  of  mercury  (Obinski,  Starling,  Hender- 
son— quoted  in  Cushny).  This  is  a  varying  factor  and  requires 
further  study. 

4.  Entrance  of  infection  with  pyelo-nephritis  and  ureteritis 
which  injure  the  renal  parenchyma  still  further  limiting  secre- 
tion. Ureteritis  most  marked  at  the  angulation  with  stricture 
formation. 

1574.     February  15,  1917.     Female,  age  twenty-two  years,  single. 

Has  fallen  a  number  of  times  while  skating,  producing  a  heavy  jar- 
ring of  the  body.  Two  years  ago  while  lifting  a  plank  felt  a  severe 
strain  and  pain  in  the  right  flank.  Has  had  pain  off  and  on  since  this 
injury.  One  month  ago  acute  attack  of  anuria  and  severe  pain. 
Marked  increase  in  frequency  of  urination.  No  hematuria,  no  calculi, 
no  chills,  nor  fever. 

Examination.  Well  nourished.  General  examination  negative. 
Right  kidney  descends  to  the  third  degree  on  inspiration,  very  large, 
firm  and  tender.     Left  kidney  lower  pole  barely  palpable. 

Cystoscopy.  Ureteral  openings  uniform  and  normal.  Functional 
capacity  of  the  right  kidney  19.5  per  cent  phenolsulphonephthalein,  and 
the  left  17  per  cent.  Pyelography  showed  a  very  large  kidney  on  the 
right  side  with  a  marked  angulation  of  the  ureter  at  its  entrance  into 
the  pelvis.  The  axis  of  the  kidney  in  line  with  that  of  the  body.  Left 
kidney  is  much  smaller. 

Operation.  Movement  of  kidney  downward  produces  marked  ure- 
teral angulation.     No  accessory  vessel  found.     Nephropexy. 

Since  operation  three  years  ago  patient  has  had  no  more  trouble. 
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1145.     June  30,  1913.    Male,  age  twenty-six  years. 

Three  years  ago  first  had  an  attack  of  severe  pain  extending  from  the 
right  flank  to  the  bladder.  This  pain  came  on  immediately  after  hav- 
ing strained  in  lifting,  forcing  the  patient  to  stop  work  and  lie  down. 
On  resuming  his  heavy  lifting  the  pain  recurred,  requiring  morphine  to 
relieve.  After  two  months,  patient  had  shght  pain  off  and  on,  when 
another  severe  attack  followed  resumption  of  his  work.  At  this  time 
appendectomy  following  diagnosis  of  appendicitis.  Recurrence  of  pain 
on  exertion  after  operation. 

Examination.  Well  nourished.  Chest  and  abdomen  negative. 
Right  kidney  palpable  and  tender.     Left  kidney  lower  pole  palpable. 

Cystoscopy.  Ureteral  openings  normal  in  appearance.  No  urine 
seen  coming  from  right.  Left  opening  contractile  and  urine  coming 
from  it.  No.  6  catheter  was  obstructed  about  23  cm.  up  the  right  side. 
On  left  side  passed  to  the  kidney.  No  urine  obtained  from  the  right 
side.  CoUargol  injected  by  gravity  caused  severe  pain  and  pyelography 
showed  no  solution  entering  the  pelvis. 

Operation  by  Dr.  Hamann  revealed  a  kinked  ureter  and  dilated  pel- 
vis. The  uretero-pelvic  juncture  was  enlarged  by  the  Heineke-Miku- 
licz  technique,  and  nephropexy  performed. 

1444.     December  6,  1915.     Male,  age  nineteen  years. 

No  serious  illness.  Played  football  for  three  years.  During  the 
second  year  was  severely  injured  in  left  flank  and  confined  to  bed.  Had 
a  good  deal  of  pain  in  the  left  flank  extending  to  the  bladder,  pain  severe 
coming  on  any  time  during  the  day,  especially  after  heavy  exertion,  and 
always  better  on  lying  down.  The  attacks  increased  in  severity,  re- 
quiring morphine  to  relieve;  no  hematuria,  no  gravel.  After  the  attacks 
he  spoke  of  passing  a  large  amount  of  urine. 

X-ray  for  stone  was  negative.  Urine  contained  a  trace  of  albumin, 
no  occult  blood. 

Cystoscopy.  From  the  left  kidney  continuous  flow,  25  cc.  From  the 
right  kidney  normal,  periodic  flow.  Pyelography  of  the  left  kidney 
showed  a  marked  hydronephrosis  in  such  a  position  that  ptosis  from 
an  obstructing  band  was  almost  certain. 

December  13,  1915.  At  operation  a  large  vessel  was  found  going  to 
the  lower  pole,  the  kidney  pelvis  markedly  dilated,  by  reason  of  ptosis 
of  the  kidney  obstructing  the  ureter  over  this  vessel.  Both  the  patient 
and  his  parents  before  operation  expressed  themselves  as  against  any 
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palliative  procedure  and  desired  absolute  relief  from  a  single  operation. 
Because  of  the  size  of  the  dilated  pelvis,  the  kidney  was  therefore 
removed.  Patient  made  a  good  recovery.  Has  been  entirely  free 
from  pain  since. 

1295.    July  21,  1914.    Female,  age  sixteen  years. 

At  nine  years  of  age  while  lying  in  a  sand  pile  a  boy  jumped  with 
both  feet,  striking  her  in  the  left  flank.  Patient  was  in  bed  for  a  month 
following  with  severe  pain.  One  year  later  began  to  have  attacks  of 
violent  colic  extending  from  the  left  renal  region  to  the  bladder.  Has 
never  had  chills  nor  fever,  no  hematuria,  no  calculi. 

Examination.  Very  well  developed  and  nourished  girl.  Chest  and 
abdomen  showed  nothing  abnormal.  Left  kidney,  lower  pole  palpable, 
markedly  tender,  both  anteriorly  and  posteriorly.  Head's  kidney  zone 
of  cutaneous  hyperesthesia  markedly  present. 

Cystoscopy.  Catheter  passed  to  both  kidneys.  Functional  test  with 
phenolsulphonephthalein,  right  side  6  per  cent,  left  side  37  per  cent. 

Pyelography  showed  a  moderate  hydronephrosis  on  the  left  side,  no 
angulation  of  the  ureter  demonstrable,  and  a  very  large  kidney  present. 
No  treatment  accepted.  Although  this  patient  has  been  suffering  from 
frequent  severe  attacks  of  pain  she  has  now  six  years  since  examination 
had  no  recurrence,  and  has  borne  a  child  normally.  Whether  the 
inflation  of  the  pelvis  with  collargol  had  anything  to  do  with  this  I  am 
unable  to  say,  but  I  have  seen  a  marked  improvement  of  symptoms 
following  pyelography  in  two  cases. 

1153.  July  8,  1913.     Male,  age  twenty-four  years. 

General  personal  history  has  no  bearing  on  the  case.  At  eight  years 
of  age  patient  fell  from  a  tree,  injuring  the  left  side  and  back.  Six 
years  ago  hematuria  and  had  abdominal  pain,  but  does  not  remember 
on  which  side.  The  pain  was  very  severe  and  required  morphine  to 
relieve.  Two  months  later  had  a  recurrence  of  the  pain  on  the  left 
side  extending  from  the  kidney  to  the  bladder,  which  was  very  severe 
and  required  morphine.  No  calculi  passed,  no  hematuria.  These 
attacks  increased  in  frequency. 

Three  years  ago  after  riding  a  horse,  had  a  very  severe  attack  and 
passed  some  blood.  There  were  periods  of  intermission  and  relief  was 
best  obtained  from  recumbent  posture.  Attacks  increased  in  frequency 
to  every  two  to  three  days. 
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Cj'stoscopic  examination  showed  the  left  ureter  obstructed  23  cm. 
up,  after  which  the  catheter  passed  into  the  renal  pelvis  and  25  cc.  of 
urine  obtained  by  continuous  flow.  Pyelography  showed  the  left  ure- 
ter passing  very  close  to  the  spine  and  opposite  the  kidney  pelvis  mak- 
ing a  sharp  right  angle  turn. 

Operation  refused. 

1600.  August  15,  1917.  Female,  age  twenty-two  years.  Married, 
no  children. 

As  a  child  had  a  severe  injurj-  to  the  right  flank,  nature  of  which  is 
not  clear.  At  seven  years  of  age  began  to  have  marked  bladder  irri- 
tation, occurring  irregularly.  At  twelve  years  of  age  had  moderate 
arthritis  in  the  shoulders,  elbows,  knees  and  ankles.  From  about  this 
date  began  to  have  attacks  of  pain  from  the  right  flank  radiating  to 
the  bladder  and  inner  side  of  the  thigh. 

Examination  showed  a  well  nourished  woman.  Right  kidney  mov- 
able to  the  third  degree,  large  and  tender.    Left  kidne\^  not  palpable. 

X-ray  showed  a  ver>''  low  kidney  with  angulated  ureter,  completely 
obstructing  the  entrance  of  thorimn  to  the  pelvis. 

Cystoscopy.  No.  7  catheter  passed  to  both  kidneys.  The  right 
showed  functional  capacity  of  10  per  cent  phenolsulphonephthalein  and 
the  left  17  per  cent.     Pure  culture  of  colon  from  the  right  kidney. 

Operation.  August  14,  1917.  No  accessory  vessel  present.  Kid- 
ney in  very  low  position,  extending  to  the  ihac  crest.  Xo  demonstrable 
cause  for  the  angulation  except  position  of  kidney.     XephropexA*. 

December  9,  1919.  Patient  in  perfect  health,  ha\Tng  none  of  her 
former  trouble. 

1541.  July  26,  1916.     Female,  nineteen  years  of  age. 

At  eleven  years  of  age  was  thro\sTi  from  a  horse  onto  right  side. 
Was  also  struck  by  the  horse  in  the  right  flank  just  above  the  ileum. 
In  bed  for  one  week.  Had  scanty  urine.  Since  this  injury  she  has 
had  repeated  attacks  of  pain,  beginning  in  the  right  flank  and  passing 
along  the  urinarv'  tract.  During  these  attacks  marked  increased  fre- 
queacy  and  recently  chills  and  fever. 

Six  months  ago  appendectomy-  for  same  pain.  Attacks  recurred 
within  one  week  after  operation. 

Examination  showed  well  nourished  girl,  temperature  103",  timior 
in  the  right  flank  the  size  of  a  small  cocoanut,  extremely  tender. 

Cystoscopy.    Catheter  could  not  be  passed  into  the  right  kidney. 
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Emergency  operation  with  drainage  of  the  right  kidney.  Condition 
of  the  patient  precluded  its  removal.  Three  weeks  later  removal  of 
kidney  which  was  a  large  infected  pyelectasis.  The  size  of  the  sac 
precluded  determination  of  the  exact  location  of  the  original  ureteral 
obstruction,  but  that  it  followed  the  trauma  and  was  a  result  of  it  is 
without  question. 

354.    January  26,  1915.     Male,  thirty-seven  years  of  age. 

Fell  from  a  wagon,  striking  on  both  hands  and  left  flank  on  a  rough 
road,  walked  to  the  hospital.  Temperature  97°,  pulse  60;  marked  pain 
and  rigidity  in  the  left  flank;  vomiting.  Urine  contained  albumin  and 
a  large  amount  of  blood.  The  first  twenty-four  hours  850  cc.  of  urine 
were  passed.  Patient  reacted  and  temperature  and  pulse  became  nor- 
mal. Treatment  consisted  of  rest  in  bed,  urotropin.  Gross  blood  dis- 
appeared from  the  urine  in  three  or  four  days. 

Before  the  patient  left  the  hospital  a  month  later  cystoscopy  was 
done.  Flow  from  both  sides  periodic.  Ureteral  openings  look  ahke 
and  normal.  Three  times  as  much  urine  coming  from  the  right  side 
as  from  the  left.  Phenolsulphonephthalein  estimation  showed  34  per 
cent  from  the  right  side,  12  per  cent  from  the  left.  Color  appeared 
from  the  right  in  two  minutes,  from  the  left  in  ten  minutes.  A  pyelog- 
raphy was  taken  showing  a  well  marked  pelvic  dilatation. 

Patient  confessed  himself  as  feehng  well  and  requested  discharge. 

About  a  year  later  re-admitted  with  a  low  gradq  right  basal  pneu- 
monia and  pleurisy,  from  which  he  rapidly  recovered.  He  then  gave 
a  history  of  having  had  repeated  pain  in  the  left  flank  passing  towards 
the  bladder,  and  desired  something  done. 

Cystoscopy.  Catheter  was  obstructed  on  the  left  side  at  eight  inches 
up.  Functional  test  showed  42  per  cent  from  the  right,  3  per  cent  from 
the  left. 

Nephrectomy  showed  a  large  accessory  vessel  and  band  to  the  lower 
pole,  over  which  the  kidney  had  been  forced  down  at  the  injury,  produc- 
ing an  obstruction  to  the  ureter  and  hydronephrosis. 

The  pelvis  was  dilated  to  about  50  cc.  capacity.  There  was  no  evi- 
dence of  its  having  been  lacerated. 

1363.    April  22,  1915.     Female,  age  forty-six  years. 

No  serious  illness.  Four  children  living  and  well.  Twenty  years 
ago  when  four  months  pregnant  fell  against  a  stone  step  corner,  strik- 
ing heavily  on  the  right  flank.     From  that  time  she  dates  her  symp- 
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toms,  consisting  of  pain  from  the  right  flank  to  the  groin;  at  times  across 
the  epigastrimn,  increased  in  frequency  and  severity,  being  especially 
worse  after  last  pregnane}'  twelve  j'ears  ago.  Patient  found  that  lying 
down  and  bending  forward  often  reheved  them.  For  these  attacks  of 
pain  she  was  operated  in  the  preceding  four  months  for  gall  stones, 
appendectomy  and  finally  a  nephropexy'  without  rehef. 

Cystoscopy  and  pyelography  showed  marked  hydronephrosis  on  the 
right  side  (plate  4).  The  phenolsulphonephthalein  excretion  on  this 
side  was  9  per  cent  as  against  24  per  cent  on  the  left  side. 

Nephrectomy. 
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UROLOGICAL  AND  VENEREAL  IDIOSYNCRASIES 
PRESENTED  BY  THE  NEGRO^ 

GEORGE   H.  DAY 
Louisville,  Kentucky    ^ 

In  perusing  the  literature  on  this  subject  I  have  found  numbers 
of  articles  on  syphilis  in  the  negro.  So  far  only  one  has  been 
found  in  which  urological  conditions  have  been  considered  and 
reported  with  statistics.  In  1896,  Matas  (1)  reported  a  series 
composed  of  his  findings  from  1884  to  1894.  Since  then,  so  far 
as  I  can  find,  no  similar  comparison  has  been  pubUshed. 

We  shall  attempt  to  show  the  individual  pecuHarities  of  uro- 
logical and  venereal  diseases  as  existing,  black  against  white, 
from  the  records  of  the  Louis\dlle  City  Hospital  and  from  several 
camps  where  large  numbers  of  colored  troops  were  quartered. 
For  comparative  interpretation  of  our  statistics  we  have  grouped 
our  cases  thus: 

1.  Every  patient,  white  and  black,  admitted  to  the  urological 
department^  of  the  Louisville  City  Hospital  from  June  1,  1916, 
to  April  1,  1920. 

2.  Dispensary  patients  composed  entirely  of  venereals,  Stock- 
ade Infirmary,  Camp  Pike,  Arkansas,  and  Camp  Alexander, 
Port  of  Embarkation,  Newport  News,  Va. 

In  group  1  are  routine  hospital  cases  from  Louisville  and 
vicinity,  while  in  group  2  are  dispensary  conditions  represented 
by  almost  every  state  in  the  South,  showing  an  average  which  I 
accept  as  a  criterion  to  the  general  rate  of  infection  among  the 
negroes.  At  Camp  Pike  white  men  and  negroes  were  segre- 
gated in  a  stockade  with  forced  treatment  and  complete  rest, 
while  at  the  Venereal  Hospital,  Camp  Alexander,  all  patients  were 
colored  and  doing  full  duty  while  under  treatment. 

1  Read  before  the  Urologkal  Section  of  the  American  Medical  Association, 
Seventy-first  Annual  Session,  New  Orleans,  April,  1920. 
*  Department  of  Urology,  University  of  Louisville. 
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The  diseases  more  prevalent  among  the  white  men  are :  hydro- 
cele, varicocele,  epididymitis,  prostatitis,  prostatic  hypertrophy, 
malignancy,  calculus,  kidney  infections,  arthritis  (gonococcus), 
syphilis  and  neuro-syphihs.  Those  more  prevalent  among  the 
negroes  are:  stricture,  urinary  extravasation,  fistula,  periure- 
thral abscess,  lesions  of  extragenitals,  and  lymph-adenitis. 

Our  experience  is,  and  our  statistics  appear  to  show,  that  com- 
plications are  more  often  observed  among  the  white  men.     It  is 

TABLE  1 
Findings  in  group  1 


Hydrocele .  .       

Varicocele 

Epididymitis 

Prostatitis i 

Stricture  (urethra  and  ureter) 

Prostatic  hypertrophy 

Malignancy  (kidney,  bladder,  prostate,  extra- 
genitals)  '. . 

Nonspecific  lesions  of  genitals . 

Lymphadenitis 

Calculus  (kidney  and  bladder) 

Kidney  (tuberculosis,  pyelitis,  pyonephrosis, 
hydronephrosis) 

Arthritis  (gonococcus) 

Cystitis 

Syphilis  (one  year) 


NUMBEB  OP  CASES 


Total 


20 
28 
77 
11 
76 
38 

16 

15 

37 

4 

15 

25 

31 

120 


White 


13 

28 
48 
8 
32 
30 

10 
5 

13 
3 

11 
19 
20 
90 


Black 


7 
0 

29 
3 

34 


6 
10 
24 

1 

4 

6 

11 

30 


PERCENTAGE 

OF  ACTUAL 
PBEVALENCB 


White     Black 


65.0 
100.0 
62.3 
71.0 
41.0 
70.0 

60.0 
33.3 
30.0 
75.0 

70.0 
76.0 
64.0 
75.0 


35.0 
0.0 
37.7 
29.0 
59.0 
30.0 

40.0 
66.7 
70.0 
25.0 

30.0 
24.0 
36.0 
25.0 


rather  difficult  to  explain  this  when  it  is  agreed  that  infection 
among  the  negroes  is  quite  universal;  that  the  living  conditions 
are  far  beneath  the  white,  and  that  medical  attention  is  usually 
of  the  passive  type. 

The  average  negro  cannot  be  impressed  with  the  seriousness 
of  his  condition,  nor  can  he  be  made  to  understand  that  he  must 
cooperate  in  reporting  to  the  outpatient  department  for  further 
treatment  after  his  discharge  from  the  hospital.  He  is  primarily 
interested  only  in  subsidence  of  symptoms  and  relief  from  pain, 
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after  which  he  returns  to  his  former  environments,  reporting  to 
the  hospital  only  when  pain  persuades  him  that  attention  is 
necessary. 

Why  varicocele  is  so  very  infrequently  observed  in  the  negro 
is  rather  difficult  to  explain.  I  do  not  recall  a  single  case  in 
which  operation  was  performed  in  my  experience  of  fifteen  years 
service  at  the  Louisville  City  Hospital.  Hydrocele,  epididymi- 
tis, prostatitis,  stricture,  lesions  of  the  genitals,  arthritis  and  cysti- 
tis I  shall  discuss  later. 

As  to  the  adenomatous  prostate,  I  am  not  in  accord  with 
Matas  when  he  says  that  according  to  his  statistics  hypertrophy 
of  the  prostate  in  negroes  appears  to  be  more  frequent  and  opera- 
tion more  fatal  in  individuals  of  this  race.  We  found  it  decidedly 
less  frequent  and  less  fatal. 

Clark  (2)  cites  the  fact  that .  an  enlarged  prostate  in  a  negro 
is  a  very  rare  affection,  and  that  this  is  the  more  remarkable 
when  one  considers  that  it  is  a  fibroid  condition,  and  that  the 
female  negro  is  especially  prone  to  fibroid  disease  of  the  uterus. 
He  gives  as  a  reason  for  this  immunity  from  enlarged  prostate 
the  fact  that  but  few  negroes  reach  the  age  at  which  this  gland 
usually  begins  to  cause  trouble,  say  about  fifty-five  years. 

If  we  agree  that  fibrosis  is  more  marked  in  the  negro  than  in 
the  white  man  following  injury  to  fibrous  tissue  either  by  chemi- 
cal (bacterial)  or  mechanical  agents — as  evidenced,  for  example, 
by  the  keloid  formation  that  is  observed  almost  exclusively  in 
negroes — then  would  it  not  be  reasonable  to  expect  that  we  might 
find  a  similar  tendency  toward  fibrosis  in  the  prostate  of  the 
negro  following  chronic  prostatitis?  Such,  however,  is  not  my 
experience. 

In  maUgnancy  of  the  kidney,  bladder,  prostate  and  extrageni- 
tals,  the  percentage  is  slightly  higher  among  whites. 

Calculus,  while  not  rare,  is  rather  in  the  minority  in  the  negro, 
the  ratio  being  75  per  cent  in  the  white  men  to  25  per  cent  in 
the  negro. 

Kidney  infections,  other  than  tuberculosis,  are  rather  infre- 
quent in  the  negro,  although  pyonephrosis  and  pyeUtis  are  occa- 
sionally observed.  Colon  bacillus  and  gonococcal  infections  of 
the  kidney  are  quite  rare. 
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The  outpatient  department  or  dispensary  cases  present  quite 
a  different  picture.  It  is  my  belief  practically  all  negroes  are 
venereals.  Why  this  is  true  is  quite  easily  understood.  Further- 
more, it  is  my  belief  that  comparatively  few  are  ever  cured  of 
venereal  disease.  When  an  occasional  one  is  cured,  he  betakes 
himself  to  his  usual  haunts  to  become  quickly  reinfected.  I  am 
convinced  that  the  majority  of  negroes  do  not  respect  the  moral 
code  or  honor  the  sanctity  of  wedlock;  so  the  endless  chain  of 
infection  and  reinfection  goes  merrily  on, 

During  my  service  in  the  army  I  had  occasion  to  observe  many 
hundreds  of  these  cases.  At  the  Stockade,  Camp  Pike,  there 
were  at  one  time  4400  cases,  of  which  1400  were  among  white 
men  and  3000  among  negroes.  The  white  men  were  of  the  usual 
types,  while  the  negroes  possessed  all  of  the  classical  conditions 
and  many  additional  ones. 

At  Camp  Alexander,  where  many  hundreds  of  cases  were  ob- 
served and  studied,  I  was  finally  convinced  that  the  negro  pos- 
sessed many  characteristics  quite  unlike  the  white  man,  and  that 
the  routine  treatment  usually  indicated  not  only  did  not  improve 
his  condition  but  actually  made  him  worse.  As  an  example: 
almost  without  exception  negroes  with  chronic  urethritis  also  had 
stricture  or  fibrosis  of  greater  or  less  degree;  and  when  dilatation 
was  attempted,  an  increase  in  the  fibrosis  was  noted.  This 
reaction  or  increased  fibrosis  did  not  subside  but  rather  increased 
in  severity  as  treatment  was  applied. 

The  number  of  negroes  coming  to  operation  for  urinary 
extravasation  is  very  high,  and  the  ultimate  prognosis  is  grave. 
The  ratio  is  four  negroes  to  one  white  man.  Fistula,  as  a  rule,  is 
coincident,  and  many  are  noted  with  complete  obliteration  of 
the  urethra,  the  canal  being  completely  closed  by  cicatricial  tis- 
sue. Such  patients  wdll  void  for  many  years  through  these  fis- 
tulas, and  it  was  noted  that  many  gave  the  history  of  not  remem- 
bering when  they  had  voided  through  the  urethra.  Typical  of 
the  race,  they  are  brought  to  operation  ordinarily  as  emergencies, 
deeply  toxic  and  traumatized,  so  that  the  mortality  rate  is  unusu- 
ally high. 

Periurethral  abscess  is  also  very  prevalent,  the  ratio  being 
decidedly  higher  among  the  blacks. 
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It  is  my  experience  that  acute  prostatitis,  acute  posterior  ure- 
thiitis  and  C3^stitis  are  more  infrequent.  It  was  also  noted  that 
in  chronic  urethritis  the  prostate  was  rarely  involved,  especially 
was  this  true  in  the  pure  negro. 

Among  lesions  of  the  extragenitals,  many  hundreds  of  ulcers 
were  noted  which  were  neither  syphiUtic  nor  chancroidal.  Num- 
bers of  the  men  gave  the  history  of  having  had  these  ulcers  for 
many  years,  the  majority  being  uninfluenced  by  treatment.  By 
laboratory  investigation  all  were  proved  to  be  negative  for 
micro-organisms  and  maHgnancy. 

Thompson  (3)  says  that  at  Camp  Dodge,  with  but  few  excep- 
tions, every  negro  that  he  saw  for  venereal  disease  of  any  kind 
had  a  general  adenitis  of  some  degree. 

Lymphadenitis  was  noted  in  the  majority  of  negroes  with 
syphilis,  chancroid  or  gonorrhea.  A  considerable  number  were 
noted  with  enormous  inguinal  enlargement  following  exercise  or 
a  strenuous  ''hike."  Many  of  the  latter  types  would  after  a 
time  ''break  down"  and  suppurate,  resembling  the  typical  bubo 
of  chancroid. 

Inguinal  adenitis  in  the  white  man  is  rather  rare  in  gonorrhea, 
but  it  was  noted  that  the  majority  of  negroes  with  an  active 
discharge  presented  marked  lymphadenitis. 

Various  authorities  agree  that  syphihs  is  more  prevalent 
among  negroes  than  whites. 

Jones  (4)  states  that  the  high  mortality  of  pulmonary  tubercu- 
losis in  the  black  race  is  due  to  the  damage  wrought  by  syphihs. 
He  feels  justified  in  assuming  from  his  experience  that  75  per 
cent  have  syphilis.  ^ly  observations  tend  to  confirm  this  state- 
ment. TVTiile  I  do  not  agree  that  the  negro  is  more  susceptible 
to  syphihs,  I  believe  that  he  begins  sexual  life  at  a  much  earher 
time  than  the  white  man,  and  also  that  the  negro  is  more  active 
sexually,  so  that  the  combination  of  en\Tronment  and  prevalence 
of  venereal  disease  render  the  ratio  of  infection  much  higher. 
Comparing  the  earher  lesions  of  sj^Dhihs,  I  found  very  httle 
difference,  as  both  respond  equally  to  treatment. 
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IMPRESSIONS 


The  average  negro  as  seen  in  wards  and  clinics  is  a  child  of  the 
moment,  irresponsible  and  at  all  times  optimistic.  He  is  born 
amid  infection,  is  infected  usually  throughout  hfe,  and  succumbs 
eventually  in  spite  of  it  rather  than  directly  from  it.  He  is 
observed  usually  a  syphilitic,  a  living  culture  of  gonococci,  a 
walking  clinic  as  it  were.  The  average  male  is  usually  a  splendid 
specimen  of  physical  perfection.  He  accepts  with  stolid  indiffer- 
ence the  grave  prognosis  and  assents  to  treatment  only  in  the 
event  pain  makes  it  imperative  to  do  so.  When  relieved,  he 
disappears  to  appear  and  reappear  as  many  times  as  discomfort 
interferes.  And  with  all  the  neglect,  with  unhygienic  surround- 
ings and  poor  food,  he  appears  to  go  along  very  well. 

We  find  that  the  white  man,  with  everything  in  his  favor,  has 
more  compUcations  with  the  exceptions  of  stricture,  lesions  of 
the  extragenitals,  and  lymphadenitis.  Why  this  is  true  is  in- 
deed a  question.  Can  we  say  it  is  environment?  Surely  not. 
Heredity?  Very  questionable.  Then  what  is  it  that  acts  as  a 
charm  and  protects  the  negro  from  so  many  venereal  sequelae 
and  gives  him  in  their  stead  the  enlarged  glands,  the  fibrosed 
urethra,  and  ulcers  of  the  penis  in  such  profuse  abundance? 

Why  is  it  that  the  negro  with  chronic  gonorrhea  of  many 
years'  standing,  indulging  in  every  excess  possible  meanwhile, 
is  found  on  examination  in  almost  every  instance  to  have  stricture 
of  the  urethra  with  some  of  its  comphcations?  Why  is  it  that  in 
these  chronic  infections  the  prostate  is  usually  found  normal  in 
size,  contour  and  with  so  little  infection  present?  And  if  the 
prostatic  secretion  be  cultivated,  only  a  few  staphylococci  will 
be  found?  This  was  noted  the  rule  in  the  majority  examined. 
Again,  massage  of  the  prostate  produced,  after  several  seances, 
a  negative  smear. 

Is  the  negro  more  susceptible  or  does  he  have  a  relative  im- 
munity against  certain  venereal  diseases?  It  is  my  belief  that 
he  is  neither  more  susceptible  nor  is  he  immune  to  many  of  the 
complications;  but  as  Matas  (1)  has  said,  he  could  not  offer  a 
satisfactory  explanation  of  these  apparent  exemptions  from  many 


IDIOSYNCRASIES  PRESENTED    BY   THE   NEGRO  26 

of  the  complications,  unless  it  be  that  the  virulent  effect  of  the 
gonococcus  is  chiefly  expended  upon  the  epitheUum  of  the  ure- 
thra, which  desquamates  sufficiently  to  expose  the  connective 
tissue  substratum  of  the  mucosa  and  thus  brings  into  reUef  the 
fibroid  tendency  of  the  negro.  With  this  I  am  in  complete 
accord.  It  may  be  that  the  mucosa  of  the  anterior  urethra  is 
pecuUarly  adaptable  to  the  requisites  of  the  gonococcus;  that 
the  attack  on  the  anterior  urethra  is  so  active  that  when  fibrosis 
occurs  the  remaining  virus  is  not  diffusible  in  that  further  exten- 
sion and  infection  is  not  possible;  that  the  virus  as  existing  in  the 
anterior  urethra  is  virus  which  is  absorbed  by  the  lymphatics, 
and  the  micro-organisms  themselves  are  inert  so  far  as  further 
infection  is  concerned.  If  this  be  true,  then  the  tendency  to- 
ward adenitis  is  easily  understood,  and  instead  of  the  negro's 
being  immune  from  compHcations,  he  has  a  keloid  tendency  in 
the  urethra  which  is  a  blessing  in  disguise,  an  idiosyncrasy  of 
inestimable  value. 

It  is  undoubtedly  true,  as  recorded  by  Quartrefages  (5)  that 
''unity  of  species  and  multipHcity  of  races  involve  the  liability 
of  all  men  to  common  diseases  which  wiU,  at  the  most,  vary  as  to 
accessory  phenomena;  but  also  allow  the  existence  of  diseases 
more  or  less  peculiar  to  certain  human  groups." 

During  the  last  seventy-five  years,  many  changes  have  oc- 
curred to  modify  the  aptitude  of  the  negro  toward  diseases  in 
general  and  venereal  diseases  in  particular.  The  environment 
is  an  entirely  different  one;  he  has  gradually  lost  his  immunity 
toward  certain  diseases,  and  on  assuming  the  vices  of  the  white 
has  fallen  heir  to  many  additional  ones. 

In  the  interval  between  the  reporting  of  the  statistics  of  the 
Charity  Hospital,  New  Orleans,  in  1896,  and  the  present  time, 
a  period  of  twenty-six  years,  quite  a  change  has  occurred. 

In  table  2  it  will  be  noted  that  of  the  twelve  urologic  and  vene- 
real conditions  reported,  in  every  instance,  or  100  per  cent, 
actual  prevalence  was  higher  among  the  white  men.  In  those  of 
the  Louisville  City  Hospital,  of  fourteen  reported,  in  eleven  the 
greater  prevalence  was  among  the  white  men  and  in  three  the 
percentage  was  with  the  negroes.     Therefore,  in  comparing  the 
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statistics  of  the  Charity  Hospital  twenty-six  years  ago  with  our 
statistics  of  the  last  four  years,  it  is  found  that  against  the  ratio 
of  100  per  cent  we  have  one  in  which  78  per  cent  are  found  in  the 
white  men. 

TABLE  2 
Change  occurring  in  twenty-six  years 


Hydrocele 

Varicocele 

Epididymitis , 

Prostatitis 

Stricture 

Prostatic  hypertrophy 

Malignancy* 

Nonspecific  lesions  (chancroids  only)  (geni- 
tals)  

Lymphadenitis 

Calculus! 

Arthritis  (gonococcus) 

Kidney  (tuberculosis,  pyelitis,  pyonephrosis, 
hydronephrosis) 

Cystitis 

SyphilisJ 


CHARITY  HOSPITAL 
NEW  ORLEANS, 

1884-1894 


White 


■per  cent 

62.96 


Black 


per  cent 

37.04 


None  recorded 


71.0 

66.66 

54.67 

58.9 

68.0 

65.29 
80.0 
76.74 
73.9 


29.0 

33.33 

45.24 

41.1 

32.0 

37.71 
20.0 
23.26 
26.1 


None  recorded 


71.62 
56.89 


28.38 
43.11 


CITY  HOSPITAL 
LOUISVILLE, 

1916-1920 


White 


per  cent 

65.0 
100.0 
62.3 
71.0 
41.0 
70.0 
60.0 

33.33 

30.0 
75.0 
76.0 

70.0 
64.0 
64. 0§ 


Black 


•per  cent 

35.0 
0 
37.7 
29.0 
59.0 
30.0 
40.0 

66.66 
70.0 
25.0 
24.0 

30.0 
36.0 
36.01 


*  All  malignancies  wherever  found. 
t  Bladder  calculi  only. 

X  All  types,  primary,  secondary  and  tertiary. 

§  All  types  (Department  of  Dermatology,  University  of  Louisville),  primary, 
secondary,  tertiary  and  neurosyphilis. 


CONCLUSIONS 

1.  The  ratio  of  venereal  disease  is  much  higher  among  negroes. 

2.  Complications,  other  than  stricture,  lesions  of  the  extra- 
genitals  and  lymphadenitis,  are  more  numerous  among  the 
white  men. 

3.  Stricture  is  general  among  negroes,  and  is  due  to  the  keloid 
or  fibrosis  tendency. 
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Buchanan  Brady  Urological  Institute,  Baltimore 

ESTTEODUCTORY 

The  recent  advances  in  our  knowledge  of  internal  secretions 
have  caused  not  only  physiologists  but  also  clinicians  to  be  on 
the  lookout  for  manifestations  pointing  to  a  possible  derange- 
ment in  the  functions  of  various  glands.  To  this  the  prostate 
gland  is  no  exception.  There  is  an  increasing  tendency  to  regard 
the  prostate  gland  as  possessing  an  internal  secretory  activity  as 
well  as  an  external  one,  and  a  multitude  of  symptoms  noticed  in 
the  course  of  prostatic  diseases  on  the  one  hand  and  the  sequelae 
after  prostatectomies  on  the  other  have  been  sometimes  ascribed 
to  the  lack  of  such  a  hormone. 

Among  the  commonest  symptoms  of  such  a  character  that 
have  been  correlated  with  an  internal  secretion  of  the  prostate 
gland  are  various  manifestations  of  a  psychopathic  or  neuro- 
pathic type.  Thus  Guisy  (1)  in  an  interesting  monograph  gives 
some  very  interesting  data  on  the  subject.  He  found  among 
31  cases  of  prostatic  hypertrophy  in  patients  between  fifty-seven 
and  sixty-seven  years  of  age,  3  subjects  exhibiting  psychopathic 
disturbances  of  the  hallucinatory  and  melanchohc  type.  Out 
of  7  cases  of  prostatic  cancer,  1  patient  was  found  to  suffer  from 
melanchoha  and  optic  hallucinations.  Among  4  cases  of  tuber- 
culosis of  the  prostate  the  same  author  found  also  1  man  suffer- 
ing from  cerebral  depression.  Guisy  further  states  that  he 
encountered  2  cases  with  profound  depressive  psychoses  among 

29 


30  DAVID   I.   MACHT   AND   WM.   BLOOM 

17  patients  in  whom  complete  prostatectomy  had  been  per- 
formed some  time  previously,  and  the  same  author  quotes 
statistics  from  other  writers  who  have  also  noted  psychic  dis- 
turbances after  transvesical  prostatectomy.  Similar  experiences 
are  reported  by  Rovsing  (2),  Voelker  (3),  and  Rumpel  (4). 
On  the  other  hand,  probably  the  vast  majority  of  urologists  are 
inclined  to  the  view  that  complete  extirpation  of  the  prostate 
gland  has  no  bearing  on  the  character  and  mental  efficiency  of 
the  patients,  and  others  such  as  Freyer  and  Ertzbischoff  (5)  go 
even  so  far  as  to  state  that,  on  the  contrary,  they  have  often 
known  psychopathic  patients  to  improve  in  health  of  body  and 
mind  after  prostate  operations. 

It  is  obvious  that  chnical  data  are  very  unreliable  in  drawing 
conclusions  as  to  the  relationship  of  prostatic  disease  or  extirpa- 
tion of  the  prostate  and  the  changes  in  character,  mentahty, 
and  neuromuscular  coordination  of  the  patients.  In  the  first 
place,  the  extirpation  of  the  prostate  is  performed  generally  in 
men  of  advanced  age  who  may  already  have  been  suffering  from 
various  senile  pathological  changes.  In  the  second  place,  any 
alteration  in  the  health  of  the  patient  may  very  justly  be  ascribed 
to  the  shock  of  the  none  too  gentle  operation.  Again,  the  anes- 
thetics may  well  bear  some  responsibility  for  the  after  effects. 
Lastly,  the  occurrence  of  psychic  disturbances  in  the  patients 
may  be  ascribed  to  a  variety  of  other  causes  or  may  even  be 
purely  a  coincidence.  Thus  for  instance,  one  reads  with  a  smile 
the  statement  of  Guisy,  that  he  found  4  cases  of  melancholia 
among  51  patients  suffering  from  acute  gonorrheal  prostatitis. 

METHOD   OF  APPROACH 

Perhaps  the  most  satisfactory  method  of  approaching  the 
question  of  the  relationship  between  an  internal  secretion  of  the 
prostate  and  the  mental  efficiency  of  an  individual  is  to  study 
the  effects  of  the  complete  extirpation  of  the  prostate  on  the 
functions  of  lower  animals.  An  attempt  in  this  direction  has 
been  made  by  the  authors  in  the  present  investigation.  The 
most  suitable  animal  for  use  in  conducting  such  experiments  is 
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the  rat.  This  little  rodent  possesses  a  prostate  gland  which  can 
be  easily  and  completely  extirpated.  Furthermore,  the  prostate 
of  the  rat  is  enormously  lai-ge  in  proportion  to  the  weight  of  the 
animal  when  compared  with  that  of  man.  The  authors  have 
often  removed  prostates  from  rats  which  weighed  as  much  as 
one  four  hundredth  of  the  weight  of  the  whole  animal.  If  we 
assume  the  weight  of  an  average  man  to  be  70  kilos  and  the 
average  weight  of  the  human  prostate  to  be  20  grams,  the  ratio 
between  the  weight  of  man  to  the  human  prostate  is  3500  to  1, 
a  figure  very  small  in  comparison  with  that  of  the  rat  (400  to  1). 
It  is  therefore  fair  to  assume  that  if  the  prostate  gland  elaborates 
an  internal  secretion,  the  complete  extirpation  of  that  gland  in 
the  rat  would  lead  to  much  more  greatly  accentuated  disturb- 
ances than  a  similar  operation  in  man.  Furthermore,  the 
effects  of  prostatectomy  in  rats  can  be  studied  in  perfectly  nor- 
mal and  young  adults;  so  that  it  may  be  possible  to  exclude  the 
effects  of  senility  and  other  pathological  changes  which  must 
alwaj^s  be  taken  into  consideration  in  making  deductions  from 
clinical  data.  The  position  and  size  of  the  prostate  gland  has 
been  well  described  by  Walker  (6),  whose  plate  is  here  repro- 
duced with  his  permission  (fig.  1). 

The  authors  accordingly  selected  a  number  of  healthy  young 
adult  male  rats  and  performed  complete  prostatectomies  on 
them.  The  behavior  of  these  animals  was  studied  before  and 
after  the  operations  and  in  this  way  the  effects  of  prostatectomy 
on  the  neuromuscular  and  cerebral  efficiency  of  the  animals  was 
investigated.  The  most  convenient  method  for  the  study  of 
such  phenomena  was  by  the  use  of  a  circular  maze,  such  as  has 
been  invented  by  Professor  Watson  of  the  Psychological  Labora- 
tory of  this  University.  This  apparatus  is  described  in  detail  as 
follows. 

DESCRIPTION   OF  THE  MAZE 

The  circular  maze  shown  in  figure  2  is  made  with  wooden  base 
and  aluminum  walls.  The  base  is  150  cm.  in  diameter  and  4 
cm.  in  thickness.  Its  upper  surface  is  maiked  off  by  grooves 
into  a  series  of  concentric  circles.     The  diameter  of  each  of  the 
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circles  is  as  follows,  beginning  with  the  outermost  one:  140  cm., 
120  cm.,  100  cm.,  80  cm.,  60  cm.,  40  cm.,  and  20  cm.     Into  the 


Fig.  1.   Genito  Urinary  Organs  of  the  Rat,  Showing  Prostate  Gland,  etc. 
After  Walker;  by  permission  of  the  author  and  publishers 

circular  grooves  are  inserted  sheets  of  aluminum  18.5  cm.  high 
and  0.8  mm.  thick.  Each  strip  of  aluminum  is  cut  just  10  cm. 
shorter  than  the  length  of  the  circular  groove  into  which  it  is  to 
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be  fitted,  thus  giving  an  opening  into  the  alley.  By  means  of 
this  arrangement  it  is  possible  to  slide  the  aluminum  around  its 
groove  and  thus  to  place  the  entrance  in  any  desirable  position. 
In  the  present  investigation,  the  openings  or  entrances  to  the 
alleys  were  placed  in  the  position  indicated  in  figure  1,  there 
being  7  openings  so  arranged  that  the  rat  had  to  make  alternate 
turns  turns  and  left,  in  the  order  indicated  by  nos.  1  and  7.     In 


Fig.  2.   Circular  Maze 

addition  to  the  doors  or  openings,  the  alleys  are  pro\'ided  also 
w-ith  obstructing  partitions,  which  form  a  number  of  blind  cul- 
de-sacs.  A  wire  screen  half  of  which  is  shown  {W,  fig.  3), 
prevents  the  animals  from  crawling  over  the  top. 

The  camera  lucida  attachment  invented  by  Professor  Watson 
is  illustrated  in  figure  3.  A  large  plate-glass  mirror  M,  91  cm. 
wide  and  121  cm.  in  length,  was  placed  at  an  angle  of  45  degrees, 
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directly  over  the  center  of  the  maze.  At  a  certain  distance  from 
this  mirror  a  second  mirror,  M,  60  cm.  by  75  cm.,  is  placed  at 
an  angle  of  45  degrees  above  the  maze,  at  such  a  distance  from 


Fig.  3.   Circular  Maze  with  Camera  Lucida  Attachment 


the  first  mirror  that  the  light  reflected  downward  from  it  falls 
outside  of  the  maze.  Below  M,  and  in  the  light  reflected  from 
it,  is  placed  a  single  achromat,  6  cm.  in  diameter  and  50  cm. 
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focus.  The  lens  is  placed  in  a  barrel  and  the  barrel  is  attached 
to  a  wooden  disc  30  cm.  in  diameter.  This  board  is  attached  to 
an  iron  collar  which  slides  freely  up  and  dowTi  and  gives  a  very 
easy  means  of  adjusting  the  size  of  the  image.  A  circular  piece 
of  paper  is  laid  upon  a  wooden  shelf,  below  the  lens,  and  the 
distance  is  so  adjusted  that  the  reduced  image  of  the  maze  is 
focused  upon  the  paper.  Extraneous  light  is  excluded  by  means 
of  a  soft  dark  flannel  curtain,  not  shown  in  the  figure.  As  may 
readily  be  seen  from  the  figure,  the  maze  must  be  illuminated 
quite  highly  in  order  to  produce  a  clear  image.  This  illumina- 
tion is  obtained  by  means  of  four  powerful  electric  lamps,  with 
opaque  shades  placed  symmetrically  around  the  maze.  By 
means  of  the  camera  lucida  attachment,  the  movements  of  an 
animal  in  the  maze  can  be  traced  upon  white  paper  with  a  soft 
pencil.  Such  tracings  are  especially  useful  in  the  study  of  the 
learning  of  the  maze  problem,  such  as  has  been  done  by  Miss 
Hubbert  and  others.  In  the  present  investigation,  where  the 
effect  of  drugs  on  the  beha\'ior  of  the  animals  was  studied  after 
the  rats  had  been  trained,  the  use  of  this  attachment  was  not 
essential  and  it  was  therefore  dispensed  with  in  a  great  many  of 
the  experiments. 

The  study  of  the  behavior  of  the  rats  in  the  circular  maze  is 
begun  by  placing  an  animal  in  the  center  of  the  maze  and  feed- 
ing it  from  the  bowl  F  for  three  successive  days.  During  these 
three  preliminary  feedings,  which  last  from  ten  to  fifteen  min- 
utes, the  entrance  7  is  blocked  off,  so  that  the  animal  may  not 
roam  around.  On  the  fourth  day,  the  rat  is  placed  in  the  cage 
E,  then  the  trap-door  T  is  raised  and  the  animal  allowed  to  enter 
the  first  alley.  The  animal  then  gradually  learns  to  find  its 
way  to  the  center  of  the  maze,  when  it  is  taken  out  and  the 
experiment  is  repeated.  Generally  three  trials  are  made  on 
each  day.  For  work  with  the  maze,  albino  rats,  which  are  very 
tame  must  be  employed.  The  animals  must  be  handled  gently 
with  the  hands  and  under  no  circumstances  must  they  be  picked 
up  with  forceps  or  similar  instruments.  The  most  suitable 
animals  are  found  to  be  rats  approximately  sixty  to  ninety  days 
old.     Older  animals  are  apt  to  be  sluggish  while  very  young 
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rats  do  not  learn  the  maze  problem  so  readily.  Ordinarily  the 
albino  rats  learn  the  maze  problem  in  about  two  weeks,  and 
sometimes  within  a  shorter  period  of  time.  An  animal  is  con- 
sidered to  have  solved  the  maze  problem  when  it  has  learned  to 
find  its  way  into  the  center  of  the  maze  by  the  shortest  route, 
that  is,  without  any  errors,  on  three  successive  trials.  The 
technic  of  training  is  described  more  in  detail  by  Hubbert  (7). 

ANALYSIS  OF  THE  DATA  FURNISHED   BY  THE  MAZE 

The  maze  problem  enables  the  psychologist  to  study  the  mode 
of  learning  of  a  rat.  In  studying  the  effect  of  drugs  ,the  maze 
problem  can  be  utilized  in  two  ways.  Animals  may  be  subjected 
to  the  influence  of  drug  action  first  and  then  trained  in  the 
maze  with  the  purpose  of  ascertaining  the  effect  on  the  rate  of 
learning.  Again,  animals  may  be  first  taught  to  solve  the  maze 
problem  and  then  the  effect  of  a  drug  is  studied  in  reference  to 
its  influence  on  their  •  behavior,  memory-habit,  etc.  Further- 
more other  data  can  be  obtained  from  the  maze,  after  administer- 
ing drugs  to  rats,  which  may  show  the  effect  on  neuromuscular 
coordination,  and  various  somatic  changes.  As  to  exactly  what 
the  mechanism  of  learning  the  maze  problem  may  be,  the  expla- 
nations given  by  various  psychologists  differ  widely.  Among 
the  hypotheses  which  have  been  advanced  to  account  for  the 
reintegration  of  conduction  paths  in  learning,  there  are  at  least 
three  which  stand  out  as  rather  opposed  to  one  another  in  respect 
to  the  neural  processes  which  they  imply  (8).  The  hypothesis 
suggested  by  Ladd  and  Woodworth  (9)  assumes  inhibition  of 
successive  activities  as  the  fundamental  process  which  results  in 
the  selection  and  fixation  of  random  activities.  The  second 
hypothesis,  given  by  Angell  and  others  (10),  assumes  nervous 
reinforcement  as  the  fundamental  process  by  which  successive 
acts  become  linked  together  in  habit-formation.  The  third 
hypothesis  (Watson,  (11)  depends  chiefly  upon  the  chance 
spreading  of  nervous  excitation,  or  the  simultaneous  activation 
of  two  afferent  pathways  in  such  a  way  that  the  final  common 
part  of  one  is  able  to  divert  the  discharge  of  the  other  and  so 
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bring  about  a  permanent  connection  between  itself  and  this 
afferent  path.  These  hypotheses  by  no  means  exhaust  the 
theoretical  considerations  of  the  maze  problem  (Dashiell  (12)). 
For  the  study  of  drug  action,  however,  the  various  theoretical 
considerations  are  of  secondarj'-  importance  and  the  data  obtained 
are  of  a  much  more  definite  nature,  as  will  be  seen  from  the  fol- 
lowing exposition. 

EFFECT  OF  PROSTATECTOMY  ON  MEMORY  HABIT 

Two  series  of  experiments  were  conducted  by  the  authors. 
In  one  series  the  animals  were  first  trained  to  solve  the  maze 
problem  and  after  having  acquired  perfect  facility  in  doing  so 
the  same  animals  were  prostatectomized  and  their  subsequent 
behavior  studied.  In  another  series  of  experiments  a  number  of 
rats  were  first  prostatectomized  and  then  allowed  to  recover 
completely  from  the  effects  of  the  operation.  They  were  then 
left  alone  for  a  considerable  number  of  weeks  in  order  to  permit  a 
deficiency  in  the  internal  secretion  of  the  prostate  (if  there  be 
any)  to  manifest  itself.  Finally  these  animals  were  trained  in 
the  maze  and  their  rate  of  learning  was  compared  with  that  of  a 
series  of  control  rats  which  were  either  not  operated  at  all  or 
which  underwent  the  operation  of  laparotomy  but  without  the 
extirpation  of  the  prostate. 

In  the  first  series  of  experiments  six  j^oung,  adult,  male  albino 
rats  were  trained  in  the  circular  maze.  After  the  animals  had 
learned  to  run  through  the  maze  by  the  shortest  route  in  the 
shortest  period  of  time  without  committing  any  errors,  they  were 
etherized  and  the  complete  extirpation  of  the  prostate  gland  was 
performed  on  each  rat,  under  aseptic  precautions.  The  woimds 
were  then  closed  and  allowed  to  heal  and  the  animals  were  left 
undisturbed  in  their  cages  for  sixteen  days.  Two  other  rats 
were  trained  in  the  maze  in  exactly  the  same  way  and  after 
having  learned  the  problem  were  also  etherized  and  operated  on. 
In  this  case  however,  a  laparotomy  was  performed  and  the 
various  organs  examined  but  no  prostate  gland  was  removed. 
The  incision  then  was  closed  and  the  animals  allowed  to  recover 
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and  were  used  as  controls.  On  the  seventeenth  day  both  the 
prostatectomized  rats  and  the  control  rats  were  put  in  the  maze 
and  their  behavior  was  studied.  It  was  found  that  all  the  rats 
retained  their  memory  and  ran  quickly  to  the  center  of  the  maze 
without  committing  any  errors,  even  though  they  had  not  prac- 
tised in  the  apparatus  for  sixteen  days.  On  the  following,  or 
eighteenth  day,  all  the  rats  were  again  put  through  the  maze 
and  were  found  to  have  recovered  completely  their  original 
normal  behavior.  They  ran  through  the  maze  by  the  shortest 
route  in  the  shortest  period  of  time  without  making  any  mis- 
takes, just  as  if  they  had  not  been  operated  upon.  No  differ- 
ence in  behavior  or  effect  on  the  memory-habit  between  the 
prostatectomized  rats  and  the  control  rats  was  noticed. 

EFFECT  OF  PROSTATECTOMY  ON  THE  RATE  OF  LEARNING 

In  this  series  of  experiments  a  total  number  of  34  rats  were 
used.  Of  these  6  rats  were  studied  by  Macht  and  Mora  but  the 
record  of  the  experiments  was  lost.  The  results,  however, 
agreed  completely  with  those  obtained  in  the  28  rats  used  in 
the  experiments  by  the  present  authors.  Fourteen  of  the  ani- 
mals were  prostatectomized.  In  performing  this  operation  the 
animals  were  given  ether  as  an  anesthetic  and  antiseptic  pre- 
cautions were  observed.  Great  care  was  taken  to  remove  the 
prostate  completely.  After  the  operations  the  wounds  were 
closed  and  the  animals  were  allowed  to  recover.  In  each  case 
the  wounds  healed  satisfactorily.  The  other  14  rats  were  used 
as  controls.  Of  these  8  were  operated  on,  a  laparotomy  being 
performed  and  the  bladder  and  prostate  being  handled  and 
examined  but  not  excised,  so  as  to  subject  the  animals  to  as  much 
operative  shock  as  the  prostatectomized  ones.  The  6  other 
animals  were  used  as  unoperated  controls. 

All  of  the  animals  were  left  undisturbed  in  their  cages,  without 
training,  for  periods  of  time  ranging  from  five  to  nine  weeks. 
After  this  prolonged  rest,  training  was  begun  and  observations 
were  made  on  the  rate  of  learning  the  maze  problem.  The 
animals  were  put  in  the  maze  6  times  a  week  and  wherever  pos- 
sible three  successive  trials  were  given  each  rat,  on  each  day. 
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WTien  the  animals,  however,  were  sluggish,  in  a  few  cases  only- 
two  trials  were  made  on  some  days.  The  results  obtained  are 
exhibited  in  table  1. 

It  will  be  seen  that  the  average  time  of  learning  the  maze  in 
the  case  of  the  prostatectomized  rats  was  8.2  days  and  this 
represented  the  average  number  of  22.7  trials.  The  average 
time  of  learning  the  problem  in  the  case  of  the  control  rats  was 
9.9  days,  representing  an  average  of  25.8  trials.  The  operated 
and  unoperated  controls  were  averaged  together  as  Uttle  differ- 
ence was  found  between  the  two. 


TABLE  1 


PROSTATECTOMIZED  BATS 

CONTBOL  BATS 

Rat  number 

Triabto 
learn 

Days  to 
learn 

Rat  number 

Trials  to 
learn 

Days  to 
leant 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

31 
40 
52 
18 
36 
15 
16 
12 
12 
18 
15 
12 
22 
19 

11 

15 
18 
8 
12 
7 
6 
4 
4 
6 
5 
4 
8 
7 

Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Laparotomy  only 
Unoperated  control 
Unoperated  control 
Unoperated  control 
Unoperated  control 
Unoperated  control 
Unoperated  control 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

29 
19 
23 
30 
12 
22 
38 
21 
18 
21 
38 
32 
31 
37 

12 

8 

9 

12 

4 

9 

14 

8 

7 

8 

15 

12 

11 

10 

Average 

22.7 

8.2 

Average 

25.8 

9.9 

A  comparison  of  the  figures  obtained  reveals  the  interesting 
fact  that  the  rate  of  learning  after  prostatectomy  was  not  impaired 
and  was  just  as  good  as  in  case  of  the  control  rats.  Indeed  if 
any  differences  were  to  be  noted  it  would  seem  that  the  pros- 
tatectomized rats  learned  a  Uttle  more  quickly  than  the  control 
animals. 

DISCUSSION 

The  authors  studied  the  effect  of  prostatectomy  on  the  rate 
of  learning  on  the  one  hand  and  on  the  memory-habit  and 
general  behavior  on  the  other.     The  data  obtained  in  both 
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series  of  experiments  show  no  difference  between  the  prostatec- 
tomized  and  nonprostatectomized  rats.  It  is  to  be  born  in  mind 
that  in  this  investigation  young  adult  males  were  used;  thus 
excluding  the  possible  effect  of  senile  changes.  Again  in  both 
the  prostatectomized  and  the  control  animals  care  was  taken  to 
produce  the  same  amount  of  surgical  shock  so  that  any  difference 
due  to  such  a  cause  might  be  eliminated.  Furthermore,  in  choos- 
ing the  control  animals  the  authors  have  taken  pains  to  select 
rats  of  approximately  the  same  ages.  Lastly,  the  effect  of 
anesthesia  was  the  same  in  both  cases  so  that  any  changes  pro- 
duced could  not  be  ascribed  to  the  ether.  This,  however,  was 
unnecessary  inasmuch  as  Macht  and  Mora  (13)  had  previously 
studied  the  effect  of  anesthesia  on  the  subsequent  behavior  of 
rats  and  found  that  ether  produces  no  changes  in  the  behavior 
of  the  animals.  The  above  experiments  therefore,  lead  to  the 
conclusion  that  if  the  prostate  gland  possess  an  endocrine  func- 
tion, its  internal  secretion  bears  no  relation  to  the  mental  effi- 
ciency of  the  animal,  in  as  much  as  prostatectomized  rats  behave 
in  all  respects  the  same  as  the  rats  which  were  operated  on  but  in 
which  the  prostate  was  left  intact.  The  conclusions  derived  from 
the  present  research  agree  with  the  experiences  of  the  major- 
ity of  urological  surgeons  in  general  and  with  the  experience  of 
the  surgeons  in  the  Brady  Urological  Institute,  in  particular. 

SUMMARY 

1.  The  effects  of  prostatectomy  were  studied  on  albino  rats 
in  the  circular  maze. 

2.  In  one  series  of  experiments  the  effect  of  prostatectomy  on 
the  rate  of  learning  was  investigated. 

3.  In  a  second  series  of  experiments  the  effect  of  prostatec- 
tomy was  studied  in  relation  to  behavior  and  memory-habit. 

4.  It  was  found  that  in  both  series  of  experiments  no  difference 
in  the  behavior  between  prostatectomized  and  control  rats 
occurred. 

5.  These  observations  lead  to  the  conclusion  that  the  endo- 
crine function  of  the  prostate  gland  bears  no  relation  to  the 
mental  efficiency  of  the  animals. 
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VAS  PUNCTURE  AS  A  MEANS  OF  CURE  FOR  CHRONIC 

SEMINAL  VESICULITIS:  A  REPORT  OF 

FIFTY-FIVE  CASES. 

ROBERT   E.   GUMMING   axd   JOSEPH    E.   GLENN 

Waller  Reed  United  States  Army  General  Hospital,  Section  of  Urology,  Washington, 

D.  C. 

The  problem  of  caring  for  cases  of  chronic  gonorrhea  in  the 
army,  while  somewhat  different  from  a  similar  one  in  civil  life 
and  private  practice,  constitutes  a  large  part  of  the  work  of 
urologists  in  general  hospitals.  The  soldier  finds  the  complaint 
and  show,  of  a  morning  drop,  or  of  any  one  of  the  familiar  signs 
of  chronic  gonorrhea,  an  easy  and  unfailing  pass  to  a  tour  of 
light  duty,  and  often  after  failure  to  keep  up  treatment  ordered, 
an  open  door  to  the  post  hospital,  or  nearby  general  hospital. 

Once  inside  the  hospital,  he  begins  to  enjoy  the  privileges  of 
the  institution,  and  would  rather  continue  a  patient  than  return 
to  dut3^  This  fact  encourages  him  again  to  neglect  treatment, 
or  if  apparently  cured,  to  procure  a  return  to  the  hospital  and 
friends  made  there,  having  produced  again  for  his  medical  officer 
some  telltale  sign  of  persistent  infection. 

During  a  period  of  six  months,  a  dozen  or  fifteen  infantrymen, 
from  a  nearbj-  station,  spent  an  aggregate  of  ninety  days  each, 
in  hospital,  rarely  if  ever  confined  to  bed,  usually  too  intractable 
to  confine  to  wards,  except  under  guard,  each  having  been 
returned  to  duty  repeatedly,  with  negative  prostate  secretion, 
normal  genitalia,  cured  urethra  and  clear  urine. 

A  large  percentage  of  chronic  gonorrhea  cases  have  persistent 
involvement  of  the  seminal  vesicles  and  of  the  prostate;  the 
prostatitis  will  improve  with  massage;  proper  massage  of  the 
vesicles  is  difficult  and  often  impossible.  At  best,  massage 
simply  improves  the  circulation  of  these  structures,  and  does 
not    emptj'   them    of    diseased    secretion    and    detritis.     Other 
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treatment  of  chronic  vesiculitis,  has  as  its  aim,  direct  application 
of  some  medicament,  to  the  inner  surfaces  of  the  vesicles  them- 
selves. Using  Dr.  Greenberg's  catheterizing  cysto-urethroscope, 
it  is  possible  to  catheterize  the  ejaculatory  ducts,  and  inject  the 
desired  solution;  Dr.  Hugh  Young  has  devised  a  two-pronged 
catheterizing  instrument  with  which  he  catheterizes  the  ejacula- 
tory ducts  through  a  simple  urethroscope.  The  practical  appli- 
cation of  these  methods  of  treatment  is  difficult,  and  any  solu- 
tion injected  into  the  ejaculatory  duct  must  of  necessity  force 
the  vesicular  contents  backward.  Another  method  of  direct 
application  of  treatment  to  the  vesicle,  is  that  of  Dr.  Belfield, 
who  by  means  of  vasotomy  or  vas  puncture,  injects  a  solution 
into  the  vesicle  in  the  direction  in  which  the  vesicle  normally 
empties  itself. 

Vas  puncture  is  indicated  in  the  following  types  of  cases: 

1.  Cases  with  persisting  or  recurring  epididymitis,  with 
chronic  seminal  vesiculitis,  which  have  resisted  other  treatment. 

2.  Cases  with  acute  vesiculitis,  especially  if  there  is  a  begin- 
ning arthritis. 

3.  Cases  with  chronic  vesicular  involvement,  with  co-existing 
arthritis. 

4.  Optional  cases  having  recurring  urethritis,  but  no  palpable 
evidence  of  vesiculitis,  and  no  evidence  of  a  focus  within  the 
urethra. 

5.  Cases  with  recurrent  urethritis,  without  focus  in  the  urethra, 
and  chronic  prostatitis  and  seminal  vesiculitis. 

Vas  puncture  is  contraindicated  in  the  following  types  of  cases: 

1.  Cases  with  acute  epididymitis. 

2.  Cases  with  acute  anterior  urethritis. 

Vas  puncture,  with  one  or  more  injections  of  a  solution  of 
collargol,  or  other  suitable  medication,  promises  improvement  or 
cure  in  a  large  number  of  cases,  especially  of  those  with  disease 
confined  to  prostate  and  vesicles.  Gonorrheal  arthritis  is  also 
amenable  to  this  treatment,  with  eradication  of  the  focus  of 
infection  and  immediate  abatement  of  arthritis,  as  indicated  by 
striking  results  in  some  of  the  cases  reported  in  this  series. 
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As  an  operation,  vas  puncture  is  simple  and  yet  difficult.  One 
can  not  have  too  much  skill,  or  too  intimate  a  knowledge  of  the 
anatomy  of  the  cord  structures,  and  of  the  vesicles,  for  success 
in  this  mode  of  treatment. 

Indebted  to  Dr.  Belfield  for  popularizing  and  proving  the 
value  of  vas  puncture,  we  naturally  look  to  him  for  technique. 
In  the  Journal  of  the  American  Medical  Association,  issue  of 
January  17,  1920,  there  is  an  admirable  account  of  the  use  of  vas 
puncture  for  acute  seminal  vesiculitis,  which  the  author  claims 
is  an  accompaniment  of  a  large  number  of  cases  of  acute  urethri- 
tis. In  his  article,  just  leferred  to.  Dr.  Belfield  describes  mi- 
nutely, his  technique  for  vas  puncture  as  well  as  for  vasotomy, 
with  illustrations. 

The  technique  we  have  used  at  Walter  Reed  United  States 
.\rmy  General  Hospital,  \ :iiies  somewhat,  but  in  principle,  is 
the  same  as  that  of  Belfield.  It  must  be  distinctly  understood 
that  the  two  operations,  vas  puncture  and  vasotomy,  are  entirely 
different.  Vasotomy  involves  not  only  the  isolation  of  the  vas, 
but  also  a  real  opening  of  its  lumen,  with  its  attendant  dangers 
of  infection  and  stricture  and  sinus  formation.  Vas  puncture 
consists  of  a  simple  puncture  of  the  slender  tube  with  a  fine 
needle,  allowing  injection  of  a  medication  without  in  any  way 
compromising  the  lumen. 

Puncture  is  best  done  about  midway  between  the  epididymis 
and  external  ring.  After  localization  of  the  vas  in  the  cord 
structures,  the  local  anesthetic  is  injected  around  the  site  of 
proposed  incision,  without  letting  go  of  the  vas.  The  incision  is 
best  made  on  the  most  anterior  surface  of  the  scrotum,  awa\^ 
from  that  part  more  subject  to  moisture,  and  less  readily  dressed. 
The  incision,  half  an  inch  in  length,  may  be  made  in  either  direc- 
tion; a  clean  cut  through  skin  and  dartos  exposes  the  cord  struc- 
tures which  press  up  into  the  wound.  The  vas  is  then  isolated; 
this  is  best  done  by  stripping  the  covering  structures  in  the  longi- 
tudinal direction,  along  the  axis  of  the  cord.  We  feel  that  the 
most  essential  point  is  to  completely  bare  the  vas  for  the  distance 
of  one  inch  at  least.     See  figure  1  as  an  illustration  of  this  step. 
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Fig.  1.    Vas  Free  and  Entirely  Babb  for  1   Inch.     Tape  Retractor 


Fig.  2.   Method  of  Holding  Vas  Taut  by  Tape,  and  of  Holding  Needle  for 

Injection 
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If  the  exposure  of  the  vas  is  properly  done  no  injury  to  other 
cord  structures  will  occur,  and  no  hemorrhage.  With  a  piece  of 
tape  or  gauze  under  the  vas  for  traction  and  elevation,  it  may  be 
held  taut,  facilitating  insertion  of  the  needle  (see  fig.  2).  A 
hypodermic  needle  with  a  short  point,  containing  a  horsehair  or 
a  strand  of  silkworm  gut,  is  inserted  into  the  vas,  proof  of  it 
entering  liunen  being  obtained  by  passing  the  obturator  back- 
wards and  forwards.  The  naked  vas  is  transparent  enough  to 
allow  visibihty  of  the  horsehair  or  gut  strand. 

By  supporting  the  needle  and  the  retracting  gauze,  in  one 
hand,  between  thumb  and  forefinger,  it  is  easy  to  inject  the 
fluid  (see  fig.  2).  A  Luer  syringe,  of  10  or  20  cc.  capacity  is  ideal 
for  this  injection. 

Dr.  Belfield  injects  methj'lene  blue  on  one  side  and  eosin  on 
the  other,  having  the  patient  void  after  each  injection  of  a 
colored  solution,  to  insure  patency  of  the  vasa.  This  necessi- 
tates exposure  of  both  vasa  before  injection,  in  a  bilateral  pimc- 
ture.  We  do  not  feel  that  it  is  necessary  to  use  these  color  tests. 
After  proving  the  needle  in  the  vas,  a  httle  sterile  water  may  be 
injected;  if  it  passes  readily,  the  vas  is  open;  if  not,  either  the 
vas  lumen  is  not  freely  patent,  or  the  needle  is  buried  in  the  vas 
wall.  Rotation  of  the  needle  and  reinsertion  of  horsehair  or 
the  gut  strand,  will  right  matters,  and  the  sterile  water  may  be 
tried  again, 

TMien  the  water  enters  readily,  the  medicinal  solution  may  be 
used.  Our  practice  is  to  force  in  the  first  4  or  5  cc.  rapidly  on 
the  theory  that  the  sphincter  of  the  ejaculatory  duct  is  soon 
overcome,  and  it  is  well  to  force  the  solution  into  the  vesicle 
before  the  sphincteric  action  is  lost.  Twenty  cubic  centimeters 
of  the  solution  are  put  into  each  vas,  and  is  followed  by  a  httle 
water,  during  the  passage  of  which  the  needle  is  withdrawn. 

The  patient  during  the  injection,  experiences,  one  of  two,  or 
both  sensations,  the  desire  to  void,  with  seepage  of  the  solution 
injected,  at  the  urethral  meatus,  or  the  sensation  of  the  bladder 
filling  up.  We  have  no  way  of  judging  the  amount  of  solution 
which  passes  directly  into  the  bladder  without  first  coursing 
through  the  seminal  vesicles. 

THE  JOCRNAI,  OF  rBOLOGT,  VOL.  V,  SO.  1 
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We  are  not  in  a  position  to  state  definite  conclusions  from 
vesiculograms;  irregularities  of.  outline  are  almost  constantly- 
found,  with  incomplete  filling  of  one  or  both  vesicles,  dilatation 
of  the  ampullae,  and  various  deviations  from  an  equality  of  the 
two  sides.  Marked  differences  between  the  shadows  of  the  two 
vesicles  of  a  patient  would  seem  to  indicate  pathology  on  one 
side  at  least;  checking  these  differences  with  palpable  findings  of 
the  vesicles,  we  hope  in  time  to  be  able  to  recognize  the  radio- 
graphic evidences  of  pathology.  Judging  by  plates  alone  it  is 
not  easy  to  state  which  vesicle  is  more  diseased. 

It  should  be  stated  that  in  one  or  two  normal  cases,  having 
vasa  injected  as  an  incidental  examination  to  scrotal  operations, 
the  shadows  of  the  two  vesicles  were  quite  symmetrical. 

If  vesiculograms  are  desired,  we  have  the  patient  empty  the 
bladder,  a  large  part  of  the  opaque  solution  having  accumulated 
therein,  and  with  air  injection,  the  exposures  are  made.  We 
inject  air  through  an  ordinary  soft  catheter,  with  the  bulb  of  a 
cautery  apparatus.  To  insure  the  visualization  of  the  vasa  for 
any  considerable  distance,  and  a  certain  filhng  of  the  ampullae, 
the  exposures  must  be  made  during  the  injection.  For  this 
procedure,  we  inject  the  two  sides  simultaneously.  Herewith 
are  shown  reproductions,  of  some  of  the  better  vesiculograms 
made  from  the  cases  included  in  this  report.  We  call  attention 
to  the  difference  between  plates  made  with  air  injection,  and 
those  without. 

When  it  is  desired  to  inject  the  vas  more  than  one  time,  a  thin 
trough  is  made  for  the  exposed  vas,  by  inlaying  into  the  scrotal 
incision,  as  a  permanent  retracter,  a  strip  of  rubber  dam,  half 
an  inch  wide.  The  wound  is  left  open  with  the  two  ends  of  the 
rubber  dam  strip  left  outside  in  the  dressing.  Careful  daily 
dressing  is  necessary  to  avoid  infection. 

Injections  may  be  made  every  day  or  every  other  day  for  a 
week,  after  which  the  rubber  dam  should  be  removed,  the  wound 
cleansed,  and  the  vas  placed  as  deeply  as  possible.  The  wound 
is  allowed  to  heal  by  granulation.  This  repeating  of  injection 
we  have  reserved  for  obstinate  cases  of  gonorrheal  arthritis  only. 


VAS   PUNCTURE  AS   A   CURE   FOR  VESICULITIS  •  49 

After  ha\'ing  performed  vas  puncture  in  more  than  50  cases, 
and  upon  both  vasa  in  the  majority  of  these,  over  a  period  of 
six  months,  we  feel  that  we  may  make  some  definite  statements 
as  to  the  value  of  the  operation.  Alone,  as  treatment  for  vasitis 
and  vesiculitis,  it  is  not  sufficient;  it  must  be  combined  with  the 
standard  methods  of  treatment.  Vas  puncture  does  not  promise 
a  certain  cure;  in  more  than  50  per  cent  of  our  cases  however,  it 
has  rendered  the  patients  symptom-free,  and  during  periods 
ranging  from  one  to  six  months  these  patients  have  had  no 
evidence  of  recurrence. 

It  must  be  remembered  that  the  diseased  prostate  and  vesicle 
is  not  always  productive  of  the  gonococcus,  in  ordinary  smears, 
following  massage.  We  beheve  with  Gilbert  Smith,  that  more 
than  three  or  four  pus  ceUs  to  a  high  power  field  is  indicative  of 
disease.  Finding  pus,  and  knowing  the  history  as  one  of  chronic 
gonorrhea,  one  is  justified  in  making  the  diagnosis  of  latent  or 
active  focal  infection.  Again,  it  is  not  correct  to  assume  that 
only  one  vesicle  is  involved,  because  the  other  is  not  palpable. 

As  for  choice  of  solution  for  injection  in  vas  pimcture;  hereto- 
fore as  far  as  we  know,  sUver  salts  have  been  used  exclusively. 
We  have  used  coUargol,  in  5  and  10  per  cent  solution  strengths, 
in  most  cases,  but  principally  because  we  desired  to  obtain  an 
adequate  series  of  vesiculograms.  We  beheve  -Mercurochrome 
220  may  give  even  better  results,  as  we  have  obtained  excellent 
results  ^dth  this  new  solution  in  its  use  elsewhere  in  the  genito- 
urinary tract.  !Mercurochrome  220  was  used  in  a  few  of  the 
cases  reported  here.  The  use  of  Cargentos,  20  per  cent  solution 
has  also  proved  efficacious. 

The  principal  objection  raised  to  vas  puncture,  is,  that  one 
flushing  of  vas  and  vesicle  is  insufficient  to  rid  these  structures  of 
a  deepseated  disease.  This  objection  seems  a  sound  one,  but 
remembering  the  distinct  difference,  histologically,  between  the 
inner  surfaces  of  the  vas  and  vesicle,  and  that  of  the  urethra, 
and  that  in  the  latter  are  numerous  glands  for  hidden  infection; 
also  that  the  seminal  vesicle  is  simply  a  series  of  diverticular-hke 
pockets,  all  easily  reached  by  injected  solutions  unless  obstructed, 
we  may  rightfully  assume  that  the  solution  bathes  the  entire 
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surface  inside  the  vesicle,  and  remains  for  some  time,  even  up  to 
a  period  of  weeks  or  months.  This,  we  have  proven  in  several 
instances.  The  urine  of  a  man  who  has  had  vas  puncture,  is 
tinged  for  days  with  the  injected  solution,  and  secretions  obtained 
from  massage  of  vesicles  and  prostate,  contain  the  medication 
for  weeks,  and  in  one  case  for  four  months  after  operation. 

Complications  and  unfavorable  results  of  vas  puncture,  may  he 
summed  up  as  follows: 

1.  Local  infection  in  scrotum;  this  is  very  rare. 

2.  Hemorrhage  from  the  incision,  also  rare,  but  always  feared 
in  the  scrotum. 

3.  Leakage  of  injected  solution,  either  near  site  of  injection, 
or  along  vas  higher  up  in  cord;  this  occurred  in  one  case,  with 
prolonged  induration  along  cord  persisting  for  several  weeks. 

4.  Invagination  of  skin  at  incision,  and  adhesion  between  skin 
and  cord.  This  complication  may  result  in  bitter  complaint  on 
part  of  patient,  either  from  real  or  imaginary  cause;  neuralgia 
of  spermatic  nerve,  or  unsightliness. 

5.  Epididymitis. 

Results  of  vas  puncture  if  ideal,  are  as  follows: 

1.  Immediate  passage  of  urine  tinged  with  injected  solution. 

2.  Vesiculogram  proof  of  complete  injection. 

3.  Prompt  closure  of  wound,  and  rapid  disappearance  of  indu- 
ration in  cord  at  site  of  wound  and  injection. 

4.  Cessation  of  urethral  discharge,  and  all  urethral  symptoms. 

5.  Finding  of,  or  evidence  of  spermatozoa,  proving  that  there 
has  been  no  occlusion  of  vas. 

6.  Disappearance  of  symptoms  resultant  from  focal  infection, 
as  of  arthritis. 

When  results  are  not  satisfactory,  we  look  for  additional  foci  of 
infection,  which  may  or  may  not  have  existed  prior  to  vas  punc- 
ture. Particular  importance  is  paid  to  examinations  for  trig- 
onitis,  involvement  of  the  sinus  pocularis,  of  Cowper's  glands, 
and  of  the  urethral  mucosa.  Of  course  there  is  always  the  possi- 
bihty  that  insufficient  treatment  has  been  given  the  vesicle 
known  to  be  diseased. 
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Following  is  a  brief  report  of  55  cases  which  have  had  vas 
puncture  at  Walter  Reed  United  States  Army  General  Hospital, 
between  the  months  of  Januarj-  and  August,  1920.  A  few  of 
the  more  striking  results  will  be  noted,  and  particular  attention 
paid  to  end-results,  so  far  as  we  have  been  able  to  determine 
them  from  observations  over  this  period  of  seven  months. 

Classification  of  cases: 

Class  1.  Cases  returned  to  dutj-  within  three  weeks  of  the  time 
of  operation,  apparently  cured. 

Class  2.  Cases  requiring  additional  treatment  of  urethra  and 
prostate  for  periods  up  to  six  weeks. 

Class  3.  Cases  with  complications. 

Class  4.  Cases  of  gonorrheal  arthritis. 

Class  1:  Ifi  cases 

Of  these  40  men  only  one  returned  after  discharge  from  hos- 
pital; he  had  an  acute  urethritis,  admittedly  the  result  of  new 
exposure. 

Class  2:  15  cases 

Of  these  many  had  simply  a  retardation  in  healing  of  wound, 
or  a  persistence  of  a  slight  urethral  discharge.  Some  continued 
to  have  organisms  and  pus  in  secretion  of  vesicles  and  prostate. 
All,  with  one  or  two  exceptions,  have  been  returned  to  duty 
within  the  time  indicated  above,  six  weeks.  The  other  cases 
will  be  further  reported  below. 

Class  3:  5  cases 

Of  these,  two  cases  developed  acute  prostatic  abscess  follow- 
ing the  operation;  one  case  an  acute  unilateral  epididymitis;  one 
a  pronounced  invagination  of  the  scrotal  skin  at  point  of  incision 
on  the  left  side,  with  adherence  of  cord  structures  to  skin;  one 
an  extensive  seepage  of  collargol,  along  the  entire  length  of  the 
cord,  followed  by  painful  persistent  induration  of  the  tissues 
overljdng  the  inguinal  canal,  and  fever  for  several  days. 

The  cases  developing  prostatic  abscess  had  prior  to  operation, 
extensive  involvement  of  that  gland,  and  rather  recent  profuse 
urethral  discharge.  The  case  which  developed  the  acute  epidid- 
jTnitis,  had  also  recently  had  a  recurrent  acute  urethritis. 


52  ROBERT   E.    GUMMING   AND   JOSEPH    E.    GLENN 

Class  4'  5  cases 

Of  these,  all  except  one  were  immediately  improved;  three 
were  cured  within  one  week;  one  has  shown  steady  improvement 
ever  since  the  operation.  One  case  was  not  improved;  later  it 
was  determined  that  his  arthritis  was  not  of  gonorrheal  origin. 
One  case,  referred  to  as  having  shown  steady  improvement,  had 
been  bed-ridden  for  more  than  a  year,  in  spite  of  treatment  of 
urethra,  and  prostate,  use  of  vaccines,  baking,  and  the  use  of 
orthopedic  appliances.  Both  knees  were  extensively  involved, 
radiograms  showing  permanent  arthritic  changes;  there  was 
almost  complete  loss  of  motion  in  knee  joints. 

Since  vas  puncture,  late  in  June,  1920,  this  case  has  regained 
complete  motion  of  both  knee  joints;  the  swelling  has  entirely 
subsided,  and  except  for  weakness,  he  is  able  to  be  up  and  walk- 
ing; at  the  present  time,  August  1,  1920,  he  walks  on  crutches. 
It  should  be  stated  that  on  admission  to  this  hospital  after  a 
year  of  treatment,  he  showed  a  very  acute  urethritis,  involving 
the  entire  urethra,  and  that  he  had  also  extensive  involvement 
of  the  prostate  as  well  as  of  the  vesicles.  His  urethritis  was 
cured  promptly  with  Mercurochrome  220,  and  massage  of  pros- 
tate was  done  over  a  period  of  six  weeks,  until  the  gland  showed 
marked  improvement,  with  secretion  negative  for  gonococci. 
After  vas  puncture  the  wound  was  left  open,  and  the  vasa  injected 
with  collargol  every  other  day  for  eight  days. 

CONCLUSIONS 

1.  Vas  puncture  is  an  operation  simple  enough  to  warrant  its 
use  in  view  of  the  fact  that  it  does  offer  an  effectual  method  for 
eradication  of  foci  of  infection  in  the  seminal  vesicles. 

2.  Chronic  seminal  vesiculitis,  with  or  without  chronic  pros- 
tatitis, if  untreated,  is  a  source  of  constantly  recurring  urethritis, 
and  epididymitis.  As  a  means  of  approach,  vas  puncture  fur- 
nishes the  best  and  most  rational  procedure  for  treatment. 

3.  Preceding  vas  puncture,  or  in  addition  to  it  there  should 
be  used,  all  the  standard  methods  of  treatment  for  urethritis  and 
prostatitis. 
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4.  Vas  puncture  should  not  be  done  unless  other  treatment  is 
controlUng  associated  conditions  upon  which  vesicuhtis  is 
dependent,  namely  urethritis  and  prostatitis. 

5.  Vas  puncture  may  honestly  be  described  to  a  patient  as  the 
best  means  available  for  cure  of  the  condition  for  which  it  is 
indicated;  while  not  a  positive  cure,  it  does  improve  every  case 
and  in  a  majorit}-  leaves  nothing  to  be  desired. 

6.  In  five  of  the  cases  included  in  the  series  reported  here,  we 
were  able  to  obtain  specimens  of  semen  or  copious  amounts  of 
secretion  following  massage  of  prostate  and  vesicles;  in  all  of 
these  specimens,  active  spermatozoa  were  found  in  abundance. 
In  the  first  case  operated  upon  it  is  interesting  to  record  that  the 
man  has  gotten  married  and  that  his  wife  expects  to  be  confined 
within  a  few  months. 


Fig.  3.    Both  Vesicles  Ixjected  with  Collargol,  10  Per  Cent  Solction 
Note  large  size  of  left  vesicle.     Xo  air  in  bladder 
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Fig.  4.    Both  Vesicles  Injected  with  Collargol,  10  Per  Cent  Solution 
Bladder  has  been  irrigated;  contains  no  air 
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Fig.  5.    Both  Vesicles  Injected  with  Collargol,  10  Per  Cent  Solttiox 
Rubber  catheter  in  bladder  preliminary  to  air  injection 
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Fig.  6.   Same  Case  as  in  Figure  5 
Bladder  partially  filled  with  air.     Note  striking  increase  of  contrasts 


VAS  pixcturp:  as  a  cure  for  vesiculitis  0/ 


Fig.  7.    Both  Vesicles  Ixjected  with  Collargol,  10  Per  Cent  Solution' 

Bladder  partially  filled  with  air.     Some  of  collargol  solution  remaining  in 
bladder. 
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Fig.  8.    Both  Vesicles  Injected  with  Collargol,  10  Per  Cent  Solution 

Bladder   partially    filled  with  air;  large  amount  of  collargol  remaining  in 
bladder. 
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Fig.  9.    Both  Vesicles  Ixjected  with  Collabgol,  10  Per  Cent  Solution 

Catheter  lying  in  bladder  which  has  been  filled  with  air.     Patient  extremely 
fleshy. 
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Fig.  10.    Both  Vesicles  Injected  with  Collargol,  10  Per  Cent  Solution 

Bladder  filled  with  air 
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THE  TREATMENT  OF  GONORRHEAL  COMPLICATIONS  • 
BY  THE  COMBINATION   OF  ANTIGONOCOCCUS 
SERUM  AND  A  TEMPERATURE-RAISING  AGENT 

J.  REENSTIERNA 

From  the  State  Bacteriological  Laboratory  {Prof.  Dr.  Fetter ison  and  Dr.  Kling) 

and  from  the  Clinic  for  Syphilology  of  the  Royal  Caroline  Institute 

(Prof.  Dr.  J.  Almkvist)  in  Stockholm 

In  1914  I  began,  at  the  State  Bacteriological  Laboratory  in 
Stockholm,  the  preparation  of  a  polyvalent  antigonococcus 
serum  by  means  of  intravenously  immunizing  goats  with  Uving 
gonococcus  cultures.  This  serum  gave  a  complement  fixation, 
it  agglutinated  and  showed  further  a  distinct  protective  influence 
against  gonococcus  toxins  in  experiments  with  guinea-pigs.  The 
serum  was  carefully  tested  clinically,  especially  at  the  Chnic  for 
Syphilology  of  the  Caroline  Institute,  but  also,  though  to  a  con- 
siderably smaller  extent,  in  other  places. 

The  first  120  cases  were  pubhshed  in  1916  in  the  special  pubU- 
cation  to  Professor  Finger  of  Vienna  on  the  occasion  of  his 
sixtieth  birthday.^  The  action,  in  these  cases,  on  different 
gonorrheal  processes  was  briefly  as  follows:  in  the  case  of  the 
usual  infection  of  the  mucous  membrane  (of  the  urethra,  the 
cervix,  the  excretory  ducts  of  Bartholin's  glands,  the  conjunctival 
sac,  etc.),  in  short,  in  the  so-called  open  gonorrhea,  no  decrease 
in  the  number  of  gonococci  could  be  ascertained.  As  regards 
the  gonorrheal  complications  (the  closed  gonorrhea)  e.g.  arthritis, 
epididymitis,  prostatitis,  diseases  of  the  eyes  and  adnexes,  infil- 
trations of  the  BarthoUn  glands  and  periurethral  infiltrations, 
the  course  was,  however,  different.  In  most  cases  painful 
symptoms  had  after  five  or  six  hours,  sometimes  earlier,  obviously 
decreased  or  completely  disappeared.     This  improvement  was 

'Arch.  f.  Dermat.  u.  Syph.,  1916,  xxiii,  774.  See  further Sv.  Lakaresallskapets 
Fornhandlingar,  23/3,  1915,  and  Arch.  f.  Dermat.  u.  Syph.,  1915.  Berichtteil., 
cxxii,  433. 
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either  temporary  or  it  progressed,  on  repeated  injections,  more 
or  less  rapidly  to  a  partial  or  complete  cure.  Only  a  few  cases 
were  quite  refractory. 

The  trials  gave  the  impression  that  the  acting  principle  of 
the  serum,  at  least  for  the  greater  part,  was  an  antitoxic  one. 
Only  by  a  neutralization  of  the  toxins  deposited  in  the  attacked 
tissues,  is  it  possible  to  explain  the  improvement,  which  occurred 
so  quickly,  often  quite  astonishingly,  but  which,  nevertheless, 
gave  no  fixed  points  whatever  as  to  the  issue  of  the  case.  On 
the  contrary,  disappointments  were  often  the  result.  I  will 
relate  two  cases  of  arthritis,  where  it  might  be  said,  that  in  both 
cases  the  start  was  very  good,  but  where,  in  the  following  course, 
the  serum  proved  to  have  had  an  exceedingly  good  influence  in 
one  case,  whereas  in  the  other  it  had  been  of  no  use. 

Case  I  (Professor  ALmkvist).  The  patient,  suffering  from  arthritis 
of  both  articulations  of  the  jaw,  had  for  a  week  such  painful  symptoms, 
that  he  had  not  been  able  to  partake  of  anything  but  liquid  food. 
Four  hours  and  a  half  after  the  serum  injection  he  was  able  to  open 
his  mouth  normally  without  difficulty  and  to  move  the  lower  jaw  later- 
ally.    All  pain  had  vanished.     The  result  was  permanent. 

Case  II  (Professor  Jacobaeus) .  Patient  suffering  from  a  serious  ar- 
thritis, of  several  weeks  duration,  of  the  articulations  of  one  knee  and 
foot.  Five  hours  after  the  serum  injection,  a  striking  improvement 
was  noticed.  There  was  a  diminution  of  spontaneous  pain  and  tender- 
ness to  pressure  as  well  as  a  considerable  increase  of  the  power  of 
motion.  But  this  effect  was  only  temporary.  Later  the  condition 
became  worse.  Three  more  injections  resulted  only  in  a  temporary 
improvement. 

Although  the  greatest  caution  must  be  observed  before  drawing 
positive  conclusions  regarding  a  new  therapeutic  agent,  still  it 
may  be  said,  that  my  antigonococcus  serum  at  that  time  (1916) 
was  superior  to  the  gonococcus  vaccines.  In  the  same  way 
as  in  the  treatment  with  the  latter,  there  were  several  cases  where 
the  serum  was  not  successful.  But  there  were,  on  the  other  hand, 
many  cases,  where  the  effect  was  remarkably  good,  and  in  some 
cases  the  treatment  with  gonococcus  vaccine  had  previously 
been  tried  in  vain. 
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Since  my  first  experiments,  I  have  been  working  with  a  view 
of  improving  my  sermn,  and  by  changing  the  technique  of 
immunization,  I  have  succeeded  in  getting  it  of  a  decidedly 
higher  value.  Of  late,  I  have  used  rams  instead  of  goats.  For 
the  past  year  and  a  half,  taking  into  consideration  the  sensi- 
bility of  the  gonococci  to  warmth,  I  have  made  experiments  by 
letting  the  antibodies  of  the  serum  act  at  the  same  time  that 
the  body  temperature  of  the  patient  was  being  raised.  The 
gonococci  would  then  be  attacked  by  two  factors  noxious  to 
them;  antibodies  and  heat.  In  doing  this  I  have  added  to  the 
serum  a  certain  quantity  of  some  temperature-raising  agent, 
availed  myseK  in  particular  of  dead  bacteria-cultures^  e.g.,  of 
tophus  baciUi.  With  this  preparation,  thus  based  upon  the 
double  principle :  action  of  antibodies-fever,  trials  have  been  made 
in  more  than  a  hundred  cases  of  different  gonorrheal  compUca- 
tions  (particularly  arthritis,  epididjinitis  and  prostatitis).  The 
effect  has  in  most  cases  proved  to  be  simply  superior.  The 
most  serious  cases  of  fresh  arthritis  have  after  one  or  two  injec- 
tions gone  to  complete  cure  in  an  imcommonly  short  time  (one 
to  two  weeks).  For  instance,  one  patient  with  arthritis  of  the 
feet  and  knees,  had  one  day  to  be  carried  on  a  stretcher  into  the 
lecture  hall,  and  a  few  days  later  was  so  well  that  he  was  able 
to  walk.  In  many  cases,  where  the  gonococcus  vaccine  had 
had  no  effect  at  all  (not  even  after  some  ten  injections),  a  treat- 
ment with  serum  has  been  followed  by  an  obvious  improvement 
at  once.  In  some  few  cases,  neither  a  previous  treatment  with 
gonococcus  vaccine  nor  a  later  treatment  with  serum  has  been 
of  any  use  (secondary  infection?).  ^Most  often  cases  of  prosta- 
titis have  been  cured  in  one  week.  The  same  rapid  response 
was  noted  in  epididjonitis.  A  large  gonorrheal  cutaneous  abscess 
in  the  perineal  region  healed  after  a  single  injection  in  one  week. 

The  untoward  effects  of  the  serum  treatment  are  chills  and 
high  fever  after  the  injection,  considerable  tenderness  at  the 
site  of  injection  (the  gluteal  muscles),  persisting  for  some  days, 
and  at  times  a  passing  tenderness  in  the  inguinal  lymphatic 
glands. 


THE  VALUE  OF  PYELOGR.APHY  IX  THE  DIAGNOSIS 
OF  NEOPLASMS  OF  THE  KIDNEY^ 

J.  A.  C.  COLSTON 

The  knowledge  which  the  urologist  obtains  through  pyelo- 
graphy has  been  of  inestimable  value  in  the  correct  diagnosis  of 
obscure  conditions  of  the  kidney,  and  we  are  now  able  to  obtain, 
thanks  to  this  simple  procedure  and  the  experience  gained  from 
the  interpretation  of  many  plates,  a  clear  understanding  of  abnor- 
mahties  in  the  pelvis  of  the  kidney  and  their  underlying  causa- 
tive pathology.  Surgical  disease  of  the  kidney,  almost  invariably 
sooner  or  later,  leads  to  malformation  of  its  pelvis  either  through 
direct  involvement  of  the  pelvis  itself  or  by  distortion  of  an 
otherwise  normal  pelvis.  These  changes  can  be  readily  studied 
and  the  results  correctly  interpreted  if  the  technique  has  been 
satisfactorily  carried  out  and  if  the  observer  has  a  clear  under- 
standing of  the  pathology  of  the  kidney  and  a  broad  experience 
in  the  interpretation  of  pyelograms.  • 

An  exploratory  operation  on  the  kidney  was  formerly  by  no 
means  a  rarity  in  any  clinic,  but  the  progi'ess  in  the  diagnosis  of 
renal  conditions  in  recent  years  has  permitted  the  surgeon  such 
accurate  knowledge  of  the  disease  with  which  he  is  to  cope,  that 
this  operation  should  now  have  practically  disappeared. 

The  reactions  which  may  follow  as  a  result  of  pyelography  are 
only  very  rarely  alarming  owning  to  improvements  in  the  me- 
dium to  be  injected  and  careful  attention  to  the  technique.  More 
or  less  severe  pain,  practically  identical  with  that  observed  in 
kidney  cohc,  is  however  of  fairly  common  occurrence,  and 
indeed  this  reaction  is  frequently  noticed  after  the  introduction 
of  the  ureteral  catheter  when  no  substance  has  been  injected 
into  the  peh-is.    When  a  definite  diagnosis  can  be  made  without 

^  From  the  James  Buchanan  Brady  Urological  Institute,  the  Johns  Hopkins 
Hospital,  Baltimore,  Md. 
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resorting  to  pyelography — as,  for  example,  by  the  demonstration 
of  tubercle  bacilli  and  pus  cells  in  the  specimen  collected  from 
one  ureteral  catheter — the  patient  should  not  be  subjected  to 
this  procedure. 

Nevertheless,  there  are  many  cases  in  which,  unfortunately, 
a  definite  diagnosis  cannot  be  made,  and  one  must  resort  to 
pyelography  for  a  clearer  understanding  of  the  condition.  To 
determine  definitely  the  cause  of  a  renal  hematuria  is  very  often 
extremely  difficult,  and  it  is  in  cases  of  this  type  that  pyelo- 
graphy is  of  the  greatest  value.  The  diagnosis  of  essential 
hematuria  should  never  be  made  unless  a  careful  pyelogram 
has  demonstrated  the  presence  of  a  normal  pelvis  and  the  proper 
steps  have  been  taken  to  eliminate  the  possibility  of  stone, 
tuberculosis,  etc.  It  should  not  be  forgotten  that  renal  hema- 
turia is  a  symptom  which  may  indicate  the  presence  of  a  serious 
condition  and  a  diagnosis  of  essential  hematuria  should  not  be 
made  until  the  more  serious  causes  of  renal  bleeding  have  been 
thoroughly  and  systematically  eliminated. 

Many  writers  have  called  attention  to  the  value  of  pyelo- 
graphy in  the  diagnosis  of  hypernephroma,  the  most  common 
variety  of  kidney  neoplasm.  The  changes  in  the  shape  of  the 
renal  pelvis  caused  by  the  growth  of  these  tumors  are  well- 
known  and  can  be  readily  demonstrated  by  a  good  pyelogram. 
Similar  changes,  of  course,  are  caused  by  the  other  rarer  types  of 
tumors  and  are  also  easily  demonstrable.  Three  unusual  types 
of  kidney  tumors  have  recently  been  observed  in  this  clinic  in 
all  of  which  the  diagnosis  was  assured  by  pyelography.  The 
differentiation  of  the  type  of  tumor  before  operation  is  of  course 
impossible,  as  the  diagnosis,  from  the  point  of  view  of  the  pyelo- 
gram, depends  entirely  on  the  distortion  of  the  renal  pelvis 
which  eventually  results  from  the  extension  of  all  types  of  kidney 
tumors. 

The  three  cases  reported  below  are  excellent  examples  of  the 
danger  of  an  incomplete  urological  examination.  These  patients 
had  been  diagnosed  as  cases  of  essential  hematuria.  In  one, 
fortunately,  the  tumor  was  of  a  relatively  benign  type  and  the 
patient  has  remained  well,  in  the  second  case  metastases  were 
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found  at  operation  and  a  fatal  outcome  resulted  in  a  few  months, 
while  in  the  third  case  metastasis  was  demonstrable  five  weeks 
after  the  operation  in  spite  of  the  fact  that  the  tumor  was  appar- 
ently completely  removed. 

Case  1.  A.  C,  age  forty-two,  complained  of  kidney  colic  and  hema- 
turia. The  family  historj'  and  past  history  wore  unimportant  and  the 
patient  had  had  no  serious  illnesses.  There  was  no  histoiy  of  gonorrhea 
or  sj-philis,  and  the  patient  had  had  no  urinaiy  sj'mptoms  prior  to  his 
present  illness. 

The  present  illness  began  two  years  ago  when  the  patient  had  a  severe 
attack  of  pain  in  the  left  flank  radiating  into  the  groin  which  lasted 
off  and  on,  for  three  days.  When  the  pain  had  disappeared,  a  large 
blood  clot  was  passed  in  the  urine.  Since  this  time  the  urine  has  con- 
tained blood  from  time  to  time,  and  there  have  been  four  or  five  attacks 
of  kidney  colic,  always  on  the  left  side.  Following  one  of  these  attacks 
the  patient  states  that  he  passed  a  small  stone.  For  the  past  few 
months  there  has  been  an  uneas\'  feeling  in  the  left  loin  and  back,  with 
dull  pain  on  exertion.  The  patient  has  lost  no  weight  but  states  that 
he  is  losing  strength.  The  last  severe  attack  of  pain  occurred  three 
days  before  admission,  since  which  time  he  has  passed  large  quantities 
of  blood.  The  patient  had  had  five  cystoscopic  examinations,  but  no 
definite  diagnosis  had  been  made,  although  one  surgeon  had  advised  that 
the  kidney  be  removed. 

The  patient  was  a  stout,  well-nourished  man  with  a  quite  evident 
anemia.  General  physical  examination  failed  to  reveal  any  abnormal 
findings.  Neither  kidney  was  palpable  and  there  was  no  tenderness 
over  the  kidnej'  regions,  in  the  costo  vertebral  angles,  or  along  the  course 
of  the  ureters.  The  external  genitalia  were  normal  except  for  a  shght 
retraction  of  the  left  testicle.  The  prostate  was  shghtly  broader  than 
normal,  but  the  lateral  lobes  were  smooth,  elastic  and  not  indurated. 
The  seminal  vesicles  were  normal  and  no  induration  was  noted  at  the 
base  of  the  bladder. 

The  urine  was  bloody  and  microscopically  contained  a  large  number 
of  red  cells,  an  occasional  white  cell  and  a  moderate  number  of  epithelial 
cells. 

Cystoscopic  examination  showed  no  residual  urine.  There  was  no 
intravesical  enlargement  of  the  lateral  or  median  prostatic  lobes.  The 
trigone  was  somewhat  hj-pertrophied  and  congested.  The  view  was 
somewhat  obscured  by  bleeding,  which  was  seen  to  come  in  spurts  from 
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the  left  ureteral  orifice  which  was  somewhat  gaping  and  reddened,  but 
there  was  no  ulceration  around  it.  The  right  ureteral  orifice  was  nor- 
mal in  appearance.  The  bladder  mucosa  was  everywhere  smooth,  and 
no  abnormalities  were  noted.  Ureteral  catheters  were  easily  intro- 
duced to  each  kidney.  The  specimen  obtained  from  the  right  kidney 
was  slightly  blood-tinged  and  microscopically  showed  an  occasional 
white  cell  and  epithehal  cell  but  no  organisms.  Phenolsulphonphtha- 
lein  appeared,  after  intravenous  injection,  in  four  minutes,  with  an 
excretion  of  25  per  cent  for  a  half  hour.  Only  a  few  drops  of  blood  were 
obtained  from  the  left  ureteral  catheter.  The  transvesical  specimen 
contained  only  a  trace  of  phthalein. 

The  plain  X-ray  showed  a  slight  enlargement  of  the  left  kidney,  but 
the  kidney  shadows  were  not  satisfactorily  made  out  on  account  of  the 
patient's  thick  abdominal  wall. 

A  left  pyelogram  (fig.  1)  was  done  and  showed  an  incomplete  filling 
of  the  pelvis.  Some  thorium  had  been  forced  into  the  lower  calyx, 
but  the  upper  and  middle  calyces  were  unfilled.  The  ureter  was  slightly 
dilated  as  it  crossed  the  brim  of  the  pelvis. 

A  diagnosis  of  tumor  of  the  left  kidney  involving  chiefly  the  upper 
pole,  was  made. 

Operation:  left  nephrectomy,  January  17,  1920.  The  kidney  was 
exposed  through  an  extraperitoneal  incision  in  the  loin,  and  at  the  upper 
pole  a  tumor  was  recognized.  This  latter  was  adherent  to  the  dia- 
phragm, but  separated  off  fairly  easily  and  it  was  evident  that  no  exten- 
sion of  the  growth  had  taken  place.  The  kidney  was  removed  in  the 
usual  manner,  the  pedicle  being  ligated  with  chromic  catgut.  The 
ureter  was  not  obviously  dilated  and  felt  normal  down  to  the  brim  of 
the  pelvis.  It  was  divided  two  inches  below  the  kidney  and  the  stump 
ligated.  The  wound  was  drained  and  closed  in  the  usual  manner. 
The  patient  left  the  table  in  good  condition,  having  lost  little  blood 
during  the  course  of  the  operation. 

The  specimen  removed  at  operation  consisted  of  a  left  kidney  and 
about  .2  inches  of  ureter.  From  the  upper  pole  an  irregular,  nodular 
mass  projected.  This  tumor  was  about  the  size  of  an  English  walnut 
and  was  covered  everywhere  by  a  smooth  capsule  of  fibrous  tissue. 
When  the  kidney  was  opened,  it  was  found  that  the  upper  portion  of  the 
pelvis  was  occupied  by  a  villous  tumor  which  had  apparently  sprung 
from  the  wall  of  the  upper  calyx.  The  tumor  had  then  grown  upward, 
forcing  its  way  above  the  upper  pole  of  the  kidney  and  the  fibrous  cap- 
sule, which  was  noted  as  covering  the  tumor,  was  then  recognized  as 
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the  pelvis  or  wall  of  the  upper  calj-x  itself.  The  tumor  had  not  invaded 
the  kidney  proper,  the  upper  pole  of  which  was  somewhat  atrophic. 
The  lower  pole  was  normal.  The  tumor  consisted  of  a  mass  of  villous 
processes  arising  from  the  wall  of  the  pelvis.  The  latter  was  much 
thickened  and  in  places  there  were  areas  of  necrosis  and  infiltration. 


Fig.  1.  Case  1.     Pyelogham,  Left  Kidney 

A  small  amount  of  thorium  can  be  seen  along  the  lower  portion  of  the  pelvis 
and  in  the  lower  calyx.  No  thorium  has  entered  the  upper  and  middle  calyces. 
The  kidney  shadow  cannot  be  made  out  on  account  of  the  patient's  thick  abdomi- 
nal wall.  The  picture  is  somewhat  blurred  on  account  of  the  patient's  respira- 
tory movements. 

Microscopically  the  tumor  was  found  to  consist  of  villous  processes 
containing  connective  tissue  covered  with  a  single  layer  of  flattened 
epithelial  cells  with  large  nuclei.  The  cells  at  the  base  of  the  tumor,  in 
some  sections,  had  definiteh^  taken  on  malignant  characters,  and  there 
was  some  invasion  of  the  wall  of  the  pelvis,  but  in  no  section  had  this 
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invasion  reached  the  periphery.  A  diagnosis  of  mahgnant  papilloma 
of  the  pelvis  was  made. 

The  patient  made  an  uninterrupted  recovery  from  the  operation. 
In  order  to  prevent,  if  possible,  a  recurrence  of  the  tumor  in  the  incision, 
he  was  given  1200  mgm.  hours  of  radium,  100  mgm.  being  introduced  in 
a  capsule  into  the  wound  as  soon  as  the  drains  were  removed. 

A  letter  was  received  from  the  patient  nine  months  after  operation, 
in  which  he  stated  that  he  was  at  work,  had  had  no  symptoms,  had 
gained  strength,  and  that  the  incision  was  well  healed  without  sign  of 
recurrence. 

The  case  was  a  most  instructive  one,  both  from  a  clinical  and 
from  a  pathological  standpoint.  The  diagnosis  of  tumor  of  the 
kidney  was  suggested  by  the  history  of  intermittent  hematuria 
with  attacks  of  kidney  colic,  with  an  X-ray  plate  which  showed 
a  slight  enlargement  of  the  kidney  without  any  stone.  The 
attacks  of  renal  colic  were,  of  course,  interpreted  as  being  due 
to  the  temporary  occlusion  of  the  ureter  from  time  to  time  by 
blood  clots.  Cystoscopic  examination  proved  that  the  source 
of  bleeding  wajS  the  left  ureter,  and  the  diagnosis  was  assured 
by  the  "filling  defect"  in  the  pyelogram  and  by  the  fact  that  no 
function  was  obtained  from  the  left  kidney.  This  latter  finding 
is,  however,  difficult  to  explain  when  one  studies  the  specimen 
removed  at  operation  (plate  1).  The  kidney  substance  itself  is 
quite  normal  aside  from  some  pressure  atrophy  at  the  upper 
pole.  It  seems  probable  that,  at  the  time  of  examination,  the 
pelvis  was  so  clogged  with  clots  that  no  urine  could  find  its  way 
through  to  pass  down  into  the  ureter.  The  fact  that  no  phthalein 
was  found  in  the  transvesical  specimen  would  seem  to  eliminate 
the  possibility  of  urine  escaping  down  the  ureter  alongside  of  the 
catheter. 

The  true  nature  of  the  tumor  was  not  recognized  before  opera- 
tion. Israel  made  a  correct  preoperative  diagnosis  of  papilloma 
of  the  pelvis  of  the  kidney  in  a  case  which  presented  the  symp- 
tom of  intermittent  hematonephrosis,  and  he  states  that  this 
symptom  should  always  suggest  to  the  observer  the  probability 
of  the  presence  of  a  papillary  tumor  of  the  pelvis.  In  our  case, 
however,  the  kidney  was  not  palpable  and  there  was  nothing  in 
the  history  to  suggest  this  important  symptom. 
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The  histological  character  of  the  tumor  was  very  unusual  in 
that  the  papillae  were  covered  by  a  single  layer  of  epithehal 
cells.  Papillomata  of  the  pehds  are  commonly  identical  in 
structure  with  papillomata  of  the  bladder,  in  which,  of  course, 
the  \'illous  processes  are  covered  with  varjdng  numbers  of  layers 
of  epithelial  cells.  Rarely,  however,  true  papillomata  of  the 
bladder  have  been  noted  in  which  only  a  single  layer  of  cells 
occurs,  and  such  a  case  was  recently  observed  in  this  cUnic.  We 
must  assume,  therefore,  that  the  tumor  under  consideration  is 
analagous  to  these  rarer  tj-pes  of  bladder  papillomata. 

Case  2.  H.  F.,  age  twenty-one,  complained  of  bloody  urine.  The 
familj'  historj'  and  past  historj^  were  unimportant.  The  patient  had 
always  enjoyed  good  health,  had  never  been  seriously  sick,  and  there 
was  no  histoiy  of  gonorrhea  or  luetic  infection. 

The  present  illness  began  with  painless  hematuria  which  was  first 
noticed  four  months  previously  and  was  the  first  symptom  noted.  A 
thorough  physical  examination  was  made  at  this  time  by  his  physician 
and  no  abnormal  findings  reported.  He  was  referred  to  a  surgeon 
who  made  a  cystoscopic  examination  and  a  ureteral  catheterization. 
The  bladder  was  quite  normal  but  blood  was  found  in  the  specimen 
from  each  ureter,  from  which  the  surgeon  concluded  that  the  bleeding 
was  bilateral.  X-ray  examination  was  negative  for  stone,  and  neither 
kidney  was  enlarged.  Two  months  after  the  onset  of  his  hematuria, 
the  patient's  tonsils  were  removed  in  the  behef  that  the  condition  was 
a  glomerular  nephritis.  A  month  later  the  bleeding  was  more  abun- 
dant than  ever,  and  cystoscopic  examination  showed  blood  clots  coming 
from  the  left  ureter.  The  ureter  was  dilated  at  this  time  in  the  hope 
that  this  procedure  would  stop  the  hematuria.  The  urine  at  this  time 
was  reported  to  contain  a  great  many  epithelial  cells.  The  patient 
had  had  several  attacks  of  cohc,  usually  on  the  left  side,  but  had  had 
one  severe  attack  in  which  the  pain  was  referred  entirely  to  the  right 
kidney. 

The  patient  entered  the  Brady  Chnic  four  months  after  the  onset  of 
his  first  symptom. 

Physical  examination  revealed  a  fairly-well  nourished  young  man, 
who  had  evidently  lost  some  weight.  The  skin  and  mucous  membranes 
were  pale.  No  abnormal  findings  were  noted  in  the  head,  neck  or 
thorax.     The  left  kidney  was  easily  palpable  and  definitely  enlarged. 
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It  was  slightly  tender,  but  no  irregularities  or  areas  of  induration  could 
be  made  out.  Examination  of  the  abdomen  failed  to  reveal  any  other 
masses. 

The  external  genitalia  were  normal.  There  was  a  scar  on  the  left 
side  of  the  scrotum,  the  result  of  an  operation  for  varicocele  done  six 
years  before.  There  was  no  recurrence  of  the  varicocele.  The  pros- 
tate and  seminal  vesicles  were  normal  on  rectal  examination,  and  no 
induration  was  noted  at  the  base  of  the  bladder.  The  urine  was  bloody 
in  three  glasses,  and  microscopically  contained  many  red  cells,  a  few 
white  cells,  and  numerous  epithelial  cells.  No  casts  or  organisms  were 
found. 

X-ray  examination  showed  a  marked  enlargement  of  the  left  kidney 
with  definite  increase  in  the  density  of  the  shadow.  Cystoscopic  ex- 
amination revealed  a  normal  bladder.  The  ureteral  orifices  were  nor- 
mal, but  blood  was  seen  coming  from  the  left  ureteral  orifice.  The 
urine  from  the  right  ureteral  orifice  was  clear.  Catheters  were  easily 
introduced  to  each  kidney. 

The  specimen  obtained  from  the  right  kidney  was  clear  and  micro- 
scopically contained  a  few  red  cells  and  epithelial  cells.  No  white 
cells  or  organisms  were  seen.  The  phthalein  given  intravenously  ap- 
peared in  three  minutes  and  20  per  cent  was  excreted  in  a  half-hour 
period. 

The  specimen  from  the  left  kidney  was  blood-stained  and  microscop- 
ically contained  many  red  cells,  a  few  white  cells  and  numerous  large 
epithelial  cells  with  pale  nuclei,  which  did  not  resemble  the  usual  epi- 
thelial cells  found  in  every  ureteral  catheter  specimen.  The  phthalein 
appeared  in  five  minutes  and  10  per  cent  was  excreted  in  a  half-hour 
period. 

A  double  pyelogram  (fig.  2)  was  done  and  the  plate  showed  a  normal 
pelvis  on  the  right  side.  The  left  pelvis  showed  a  marked  filling  defect 
and  only  a  small  amount  of  thorium  could  be  seen  along  the  mesial 
border  of  the  pelvis  and  in  the  upper  calyx.  The  ureters  were  not 
dilated. 

A  diagnosis  of  tumor  of  the  left  kidney  was  made.  It  seemed  proba- 
ble that  the  tumor  involved  principally  the  lower  portion  of  the  kidney 
with  destruction  of  about  one-half  or  more  of  its  secreting  tissue,  and 
had  occupied  almost  the  entire  cavity  of  the  pelvis. 

At  operation  on  March  26,  1920,  Dr.  Young  exposed  the  kidney  in  the 
usual  manner  through  an  extraperitoneal  incision  in  the  loin.  The  kidney 
was  found  to  be  enlarged  and  the  lower  pole  was  irregular  and  nodular. 
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The  kidney  was  freed  from  adhesions,  which  were  most  marked  about  the 
lower  pole,  and  brought  up  into  the  wound  after  division  and  ligation  of 
the  ureter.  The  pedicle  was  then  found  to  be  shortened,  thickened, 
and  infiltrated,  and  along  the  aorta  and  closety  adherent  to  it  was  felt 
a  mass  of  glands  which  were  certainly  involved.     In  separating  the 


Fig.  2.  Case  2.    Double  Pyelogram 

The  right  pelvis  and  ureter  are  normal.  Onh'  a  thin  streak  of  thorium  has 
penetrated  along  the  inner  border  of  the  pelvis  of  the  left  kidney  and  in  the  upper 
calyx,  suggesting  that  the  pelvis  has  been  filled  presumably  by  a  tumor.  The 
left  ureter  is  not  dilated. 


peritoneum  from  the  kidney,  to  which  it  was  closely  adherent,  a  small 
tear  was  made  through  the  former.  This  tear  was  closed  with  a  suture, 
but  the  tissue  at  this  point  was  hard  and  friable,  and  the  operator  felt 
that  there  was  definite  extension  of  the  tumor  into  the  peritoneum.  The 
glands  along  the  aorta  extended  as  far  as  its  bifurcation,  were  densely 


76  J.    A.    C.    COLSTON 

adherent,  and  in  view  of  the  involvement  of  the  peritoneum  already 
demonstrated  and  the  probability  of  serious  hemorrhage,  an  attempt 
to  remove  these  glands  was  considered  inadvisable.  The  kidney  was 
then  removed  in  the  usual  manner  and  a  capsule  containing  100  mgm.  of 
radium  was  introduced  over  the  involved  glands  and  left  in  the  wound 
for  six  hours.     The  patient  left  the  table  in  good  condition. 

The  specimen  consisted  of  a  markedly  enlarged  and  nodular  kidney, 
the  tumor  apparently  occupying  for  the  most  part  the  lower  pole.  The 
pedicle  was  thickened  and  infiltrated,  and  at  several  points  it  was  evi- 
dent that  malignant  tissue  had  been  cut  through.  On  section  (plate 
2)  it  was  seen  that  almost  the  whole  kidney,  save  a  small  portion  of 
normal  tissue  at  the  upper  pole,  had  been  destroyed  by  a  glistening, 
whitish  tumor  which  had  also  grown  out  into  the  pelvis,  entirely  filling 
its  cavity,  except  for  a  small  portion  along  its  mesial  border  and  part  of 
the  upper  calyx. 

Microscopically  the  tunior  was  found  to  consist  of  irregular  masses  of 
large  cells  with  pale  nuclei  definitely  epithelial  in  type.  There  were 
numerous  mitotic  figures.  No  definite  arrangement  of  the  cells  could 
be  made  out,  but  in  some  areas  the  tumor  cells  closely  resembled  the 
cells  of  the  secreting  tubules.  There  was  little  fibrous  tissue  through 
the  tumor  and  only  an  occasional  area  of  necrosis  was  observed.  A 
diagnosis  of  carcinoma  simplex  was  made.  It  was  considered  that  the 
tumor  probably  arose  from  the  epithelium  of  the  secreting  tubules. 

The  post-operative  course  was  uneventful  and  the  patient  left  the 
hospital  three  weeks  later.  He  was  well  for  two  months,  when  signs  of 
involvement  of  the  right  knee  and  the  lungs  developed.  He  died  three 
months  after  operation,  evidently  from  pulmonary  metastasis.  No 
autopsy  was  obtained. 

When  the  patient  was  first  seen  at  this  clinic,  he  presented 
the  classical  signs  of  pain,  tumor  and  hematuria,  so  that  there 
was  strong  presumptive  evidence  that  a  renal  neoplasm  was 
present.  Cystoscopic  examination  determined  the  source  of 
the  bleeding  to  be  the  left  ureter,  and  ureteral  catheterization 
revealed  that  the  function  of  the  left  kidney  was  markedly 
reduced.     The  diagnosis  was  made  certain  by  the  pyelogram. 

The  source  of  a  renal  hematuria  can  only  be  accurately  deter- 
mined during  cystoscopic  examination  by  actually  observing 
blood  issuing  from  the  ureteral  orifice.     An  attempt  to  draw 
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conclusions  as  to  the  source  of  the  bleeding,  from  the  specimens 
collected  by  ureteral  catheters,  often  leads  to  an  erroneous  inter- 
pretation, as  it  is  well  known  that  the  trauma  of  the  introduc- 
tion of  the  catheters  invariably  causes  some  hemorrhage,  which 
may  vary  from  a  few  red  cells  in  the  centrifugahzed  specimen,  to 
a  collection  of  almost  pure  blood.  The  latter  event  is  quite 
commonly  seen  when  the  catheter  has  been  introduced  too  high 
into  the  peh-is  with  resulting  trauma  to  the  tissue  of  the  kidney. 

Study  of  the  drawing  of  the  kidney  (plate  2)  shows  that  it  had 
been  almost  entirely  destroyed  by  the  tumor,  and  it  is  surprising 
that  the  small  amount  of  secreting  tissue  left  should  have  been 
able  to  excrete  10  per  cent  of  phenolsulphonphthalein. 

The  occurrence  of  a  most  mahgnant  type  of  carcinoma,  as  the 
tumor  proved  to  be  on  microscopic  study,  in  a  patient  of  such 
comparative  youth,  is  certainly  a  most  unusual  observation.  It 
was  the  general  impression  of  those  who  observed  the  case  before 
operation  that  the  tumor  would  prove  to  be  either  a  sarcoma  or, 
more  probably,  a  hypernephroma. 

Case  3.  W.  K.  P.,  age  thirty,  complained  of  pain  in  the  left  kidney 
and  blood  in  the  urine.     His  famih'-  and  past  history  were  irrelevant. 

The  patient  first  noticed  blood  in  his  urine  seven  months  previouslj"". 
At  this  time  the  bleeding  came  on  without  any  known  cause,  was  not 
associated  wdth  pain  and  lasted  for  about  a  week.  Several  periods  of 
this  painless  hematuria  then  followed.  About  three  months  after  the 
first  appearance  of  the  blood,  the  patient  noticed  pain  in  the  left  lumbar 
region  and  in  the  back.  This  persisted,  with  variation  in  intensity, 
until  a  month  later  a  very  severe  attack  occurred,  the  pain  being  located 
in  the  lower  abdomen  and  kidney  region.  For  the  past  three  months 
similar  attacks  of  severe  pain  have  necessitated  the  administration  of 
morphia.  In  the  periods  between  these  attacks,  duU,  aching  pain  has 
been  continuous!}'  present  and  bleeding  has  occurred,  apparently 
bearing  no  definite  relation  to  the  more  severe  attacks  of  pain.  For 
the  past  month,  the  urine  has  been  constantly  bloody  and  the  patient 
has  lost  strength.  He  has  lately  had  some  frequency,  urgency  and 
hesitancy. 

Physical  examination  revealed  a  fairh'  well  nourished  young  man, 
with  an  evident  anemia.  Examination  of  the  head,  neck  and  chest 
failed  to  reveal  an}-  abnormal   features.     The  right  kidnej^  was  not 
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palpable,  and  no  tenderness  was  elicited  over  it  or  in  the  costo-verte- 
bral  angle.  A  definite  mass  was  felt  below  the  left  costal  margin,  which 
moved  freely  on  inspiration.  This  mass  was  smooth,  freely  movable, 
and  quite  tender.  No  nodules  or  irregularities  could  be  made  out  over 
it,  and  the  mass  seemed  definitely  to  be  an  enlarged  kidney.  The  abdo- 
men was  otherwise  quite  normal  except  for  a  well  healed  appendectomy 
scar. 

The  external  genitalia  were  normal  except  for  a  moderate  left  vari- 
cocele. The  inguinal  glands  were  not  enlarged.  On  rectal  examina- 
tion the  prostate  and  seminal  vesicles  were  normal,  and  there  was  no 
induration  at  the  base  of  the  bladder. 

The  urine  was  bloody  in  three  glasses  and  microscopically  contained 
many  red  cells,  a  moderate  number  of  white  cells,  and  epithelial  cells. 
No  organisms  were  seen. 

On  cystoscopic  examination,  the  prostatic  orifice  was  normal.  There 
was  some  congestion  about  the  trigone.  The  right  ureteral  orifice  was 
normal  and  clear  urine  could  be  seen  coming  from  it.  The  left  ureteral 
orifice  was  slightly  gaping  and  blood-stained  urine  was  observed  coming 
from  it  in  characteristic  spurts,  especially  when  pressure  was  made  on 
the  left  kidney.  The  bladder  mucosa  was  everywhere  normal.  Cathe- 
ters were  easily  introduced  to  each  kidney. 

The  specimen  from  the  right  kidney  was  clear  and  microscopically 
contained  red  cells  and  epithelial  cells,  and  an  occasional  white  cell. 
No  organisms  were  found.  Phenolsulphonphthalein  (given  intrave- 
nously) appeared  in  three  minutes,  and  35  per  cent  was  excreted  in  a 
half  hour. 

The  specimen  from  the  left  kidney  was  bloody  and  microscopically 
contained  a  large  number  of  red  cells  and  white  cells,  a  few  epithelial 
cells,  but  no  organisms.  Ten  per  cent  phthalein  was  excreted  in  a 
half  hour. 

Ten  cubic  centimeters  of  15  per  cent  thorium  was  injected  by  gravity 
into  the  left  kidney  and  a  beautiful  pyelogram  obtained  (fig.  3).  The 
upper  calyx  is  normal  and  the  minor  calyces  clearly  outlined.  The 
lower  calyx  is  normal  in  outline,  but  is  very  evidently  pushed  up  and 
gives  one  the  impression  that  it  has  been  rotated.  The  whole  pelvis 
lies  higher  than  normal  and  beneath  it  can  be  seen  the  shadow  of  a 
large  tumor  which  extends  to  within  an  inch  of  the  crest  of  the  ilium. 
The  ureter  is  not  dilated. 

A  diagnosis  of  tumor  involving  the  parenchyma  of  the  left  kidney 
was  made. 
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Fig.  3.  Case  3.    Left  Pyelogram 

The  pelvis  and  calyces  are  quite  normal  in  outline.  The  lower  calyx  gives  one 
the  impression  of  either  being  compressed  upward  or  of  being  rotated.  The  whole 
pelvis  is  higher  in  position  than  normal.  Below  the  pelvis  can  be  seen  a  large 
rounded  shadow  extending  to  within  an  inch  of  the  crest  of  the  ilium.  The 
operative  specimen  (fig.  6)  showed  this  shadow  to  be  caused  by  a  large  cyst  filled 
with  blood  clots. 
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Operation,  left  nephrectomy,  October  30,  1920.  The  usual  extraperi- 
toneal loin  incision  was  made  and  on  dividing  the  muscles  a  large, 
rounded,  freely  movable  tumor  was  encountered  which  was  continuous 
with  the  kidney.  The  latter  was  located  high  up  beneath  the  costal 
margin  but  it  was  fairly  easily  freed  of  a  few  adhesions.  The  peri- 
toneum was  closely  adherent  to  the  surface  of  the  tumor  and  there  were 
numerous  adhesions.  The  ureter  was  not  dilated  and  was  ligated  and 
divided.  The  tumor  was  then  removed  and  the  kidney  pedicle  ligated 
in  the  usual  manner.     The  wound  was  closed  with  drainage. 

The  post-operative  course  was  uneventful  and  the  patient  left  the 
hospital  on  the  thirteenth  day. 

The  specimen  removed  at  operation  consisted  of  the  left  kidney 
from  the  lower  pole  of  which  projected  a  smooth,  globular  tumor  mass. 
The  tumor  was  soft,  without  any  areas  of  induration,  and  gave  one  the 
impression  of  a  rather  thickwalled  cyst.  It  was  apparently  quite  dis- 
tinct from  the  pelvis.  The  specimen  was  hardened  to  preserve  the 
contents  of  the  cyst  and  section  (plate  3)  at  a  later  date,  showed  that 
the  upper  pole  of  the  kidney  was  quite  normal  in  appearance.  The 
tumor  itself  was  seen  to  consist  of  a  smooth  walled  cyst  which  was  filled 
with  blood  clots.  The  cyst  wall  was  formed  by  a  thick  fibrous  mem- 
brane and  the  clots  in  direct  apposition  to  this  membrane,  were  evi- 
dently undergoing  organization.  The  superior  portion  of  the  wall  of 
the  cyst  was  occupied  by  a  papillary  tumor  which  had  extended  into 
the  wall  but  had  apparently  not  invaded  the  kidney  substance  which 
covered  the  cyst  at  this  point.  This  tumor  was  evidently  the  source 
of  the  hemorrhage. 

Sections  of  the  tumor  for  microscopic  study  showed  it  to  consist  of 
papillae  covered  with  several  layers  of  epithelial  cells  with  a  small 
amount  of  connective  tissue  framework.  In  some  areas  there  was  a 
typical  adenomatous  appearance.  The  tumor  had  invaded  the  cyst 
wall  and  here  the  cells  were  larger  with  no  very  definite  arrangement, 
and  numerous  mitotic  figures  were  seen.  There  was  no  invasion  of  the 
kidney  tissue  which  was  quite  normal  aside  from  the  well-known  changes 
due  to  pressure  atrophy.  Study  of  the  cyst  wall  remote  from  the  tumor 
showed  it  to  consist  of  a  fairly  thick  layer  of  fibrous  tissue  with  adherent 
organizing  blood  clots.  There  was  no  epithelial  lining  to  the  cyst.  A 
diagnosis  of  papillary  adeno-carcinoma,  probably  arising  from  the  epi- 
thelium of  the  secreting  tubules,  was  made. 

The  patient  returned  for  observation  five  weeks  after  operation.  The 
wound  was  nicely  healed,  but  in  .the  left  side  of  the  neck  four  large 
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glands  were  felt,  which  were  regarded  to  be  in  all  probability  metastatic 
in  origin.  He  is  at  present  under  treatment  with  X-ray  and  radium 
emanation  points  have  been  introduced  into  the  glands. 

WTien  seen  at  this  clinic,  this  patient,  too,  presented  the  three 
classical  signs  of  a  kidney  tumor,  and  the  diagnosis  was  readily 
confirmed  by  the  results  of  ureteral  catheterization  and  espe- 
cially by  the  pyelogram.  The  clear-cut  pyelogram  obtained, 
showing  a  pelvis  completely  filled,  proved  that  the  tumor  was 
not  invading  the  pelvis,  and  in  all  probabiUty  w^as  confined  to 
the  renal  parenchjona  itself.  This  hypothesis  was  confirmed 
by  the  specimen.  Although  it  is  as  yet  too  early  to  predict  the 
ultimate  result,  the  presence  of  enlarged  cervical  glands,  which 
are  presumably  metastases,  renders  the  prognosis  extremely 
unfavorable.  It  is  surprising  that  metastasis  should  have 
occurred  so  early,  as  the  operative  specimen  looked  very  favor- 
able for  an  ultimate  cure  and  the  tumor  was  completely  removed 
with  a  wide  margin. 

The  diagnosis  of  a  kidney  tumor  must  be  made  early,  before 
the  advent  of  the  three  classical  symptoms,  if  the  results  obtained 
bj'  operative  treatment  are  to  be  at  all  satisfactory,  and  it  is 
distinctly  discouraging  that  hematuria  had  been  a  persistent 
feature  in  the  three  cases  which  have  been  presented  for  at  least 
four  months  before  these  cases  were  seen.  Only  half-hearted 
attempts  had  been  made  to  determine  the  true  source  of  the 
bleeding,  and  the  patients  had  been  treated  by  palhative  meas- 
ures and  reassurance.  Unfortunately,  the  hemorrhage  from  a 
kidney  tumor  will  lessen,  or  almost  completely  cease,  under 
complete  rest  in  bed,  and  the  rapid  improvement  which  occurs 
under  these  circumstances  too  often  leads  the  physician  to  a 
wTong  interpretation  of  the  case,  and  to  a  delay  which  inevitably 
destroys  whatever  chance  the  patient  may  have  had. 

Pj^elography  is  the  one  best  measure  which  w^e  possess  for  an 
early  diagnosis  of  kidnej^  tumors,  and  this  procedure  should  be 
employed  in  every  case  in  which  the  cause  of  hemorrhage  from  a 
kidney  cannot  otherwise  be  determined.  Provided  cj'stoscopic 
examination  is  undertaken  at   the  time  of  the  bleeding,   the 
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affected  side  can  almost  invariably  be  determined  by  direct 
observation  of  the  ureteral  efflux.  Idiopathic  renal  bleeding, 
the  so-called  essential  hematuria,  undoubtedly  does  occur,  but 
such  a  diagnosis  should  never  be  made  until  a  thorough  study 
of  the  kidney  by  ureteral  catheterization  and  pyelography  has 
eliminated  the  possibility  of  more  serious  disease. 


PLATE  1 

Case  1.  Specimen  removed  at  operation.  The  papillary  tumor  can  be  seen 
filling  the  upper  calyx.  At  the  time  that  the  pyelogram  was  done  the  entire 
pelvis  was  probably  filled  with  blood  clots  which  accounts  for  the  fact  that  only 
a  small  amount  of  thorium  is  present  along  the  lower  border  of  the  pelvis  and  in 
the  lower  calyx. 
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PLATE  2 

Case  2.  Specimen  removed  at  operation.  The  tumor  has  destroyed  the  entire 
kidney  save  for  a  small  portion  of  the  upper  pole,  and  has  grown  into  and  almost 
completely  filled  the  pelvis.  The  pyelogram  (fig.  2)  can  be  readily  understood 
by  a  study  of  this  drawing. 
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PLATE   3 

Case  3.  Specimen  removed  at  operation.  The  tumor  can  be  seen  at  the 
upper  portion  of  the  cyst  wall.  The  cyst  itself  is  filled  with  blood,  in  all  stages  from 
fresh  blood  to  organizing  clots.  The  tumor  has  not  invaded  the  kidney  tissue 
nor  has  it  involved  the  pelvis. 
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EFFECTS  OF  CASTRATION 

It  has  been  noted  in  man  that  complete  castration,  if  done 
before  puberty,  prevents  further  development  of  the  seminal 
vesicles  and  of  the  prostate  gland.  This  has  been  corroborated 
by  experiments  on  lower  animals.  In  certain  animals,  struc- 
tural changes  in  the  prostate  seem  to  parallel  changes  in  the 
testes  (1).  This  relation  of  the  testes  to  the  prostate  was  pointed 
out  by  John  Hunter  in  1775  (2).  Cowper's  glands  also  atrophy 
after  castration  (3).  However,  the  penis'  growth,  while  in- 
hibited, seems  not  necessarily  annulled  (4).  The  sexual  impulse 
may  persist,  at  least  to  some  extent,  in  castrated  animals  (5). 
Changes  occur  in  their  mental  character,  although  the  intel- 
lectual capabiUty  is  retained  and  important  positions  have  been 
filled  by  eunuchs.  Nares,  a  eunuch,  is  said  to  have  been  one  of 
the  ablest  Roman  generals  (6).  The  breasts  may  enlarge  from 
an  increased  fat  production.  Increased  fat  deposit  also  occurs 
in  other  locaUties.  The  hair  fails  to  develop  on  the  body  and 
face,  although  it  may  be  thick  on  the  scalp.  The  voice  preserves 
the  soprano,  or  high  pitched,  tone  of  boyhood,  at  least  until  late, 
and  the  larynx  resembles  that  of  a  child  (7). 

Changes  in  the  growth  of  bones  occur  in  castrated  animals; 
thus  certain  bones  of  castrated  rabbits  become  longer  than  the 
controls  (8).  In  eunuchs,  or  in  men  with  functionless  testes, 
this  also  occurs;  thus  the  eunuchs  of  Cairo  can  be  distinguished 
in  the  crowd  by  their  height  (9).     Eunuchs  have  an  infantile 
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type  of  pelvis  (Tandler  and  Gross)  and  castrated  lambs  have 
smaller,  although  roomier  pelves,  than  non-castrated  ones  (10). 
In  development,  the  individual  takes  on  an  infantile — not  a 
female — type  (11). 

If  the  testes  are  removed  from  young  stags  the  antlers  do  not 
develop  or,  if  castration  is  done  when  the  antlers  are  developing, 
they  atrophy  (12).  In  the  case  of  cocks,  castration  arrests  the 
development  of  the  comb  and  wattles  and  causes  skeletal 
changes  (13),  but  contrary  to  the  usual  belief,  Sellheim  claims 
that  the  spurs  even  become  somewhat  longer.  At  the  breeding 
season  the  male  frog  develops  a  thickened  pad  of  skin  on  the 
first  digit  of  the  fore  limbs  and  the  muscles  of  the  fore  legs 
develop,  but  if  castration  is  done,  these  changes  do  not  occur. 
However,  if  a  piece  of  testis  is  introduced  into  the  dorsal  Ijnnph 
sac  of  a  castrated  frog,  development  occurs  as  normal  (14). 
There  is  some  question  whether  this  is  a  central  or  a  peripheral 
action  (15).  Stimulation  of  the  nervi  erigentes  in  normal  adult 
dogs  causes  erection  of  the  penis  and  ejaculation,  while  in  cas- 
trated animals  it  causes  merely  slight  congestion  (16). 

Castration  affects  certain  organs  which  are  not  in  direct  rela- 
tion to  the  sexual  apparatus,  i.e.,  the  thyroid,  thymus,  pituitary 
(17),  adrenal  cortex,  central  nervous  system,  etc.,  and  produces 
changes  in  metabolism  (18). 

TRANSPLANTATION  EXPERIMENTS 

In  1849,  Berthold  successfully  transplanted  testes  into  cas- 
trated cocks  (19).  These  animals  preserved  their  comb,  wattles 
and  other  male  characteristics.  These  results  have  been  recently 
corroborated  by  Guthrie  (20).  Foges  claims  that  castrated  ani- 
mals so  treated  showed  certain  differences  from  non-castrated 
ones  (21).  If  a  remnant  of  the  testes  is  left  at  operation  the 
animal  may  retain  its  normal  characters  and  it  is  difficult  to 
completely  caponize  cocks.  These  are  the  criticisms  which  can 
be  urged  against  some  of  the  earlier  transplantation  experiments. 

The  testicular  tissue  is  easily  injured  by  mechanical  disturb- 
ances.   The   spermatogenic   cells   seem   especially   sensitive   to 
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transplantation  (22).  In  33  rats  on  which  transplantation  was 
done  by  Castle  and  PhiUips,  28  showed  no  signs  of  infection 
and  in  these  ''the  epididjonis  was  flabby,  and  in  the  region  of 
the  graft  there  was  either  a  very  small  yellowish  body  or  nothing 
but  a  bit  of  connective  tissue  surrounding  the  old  stitches." 
"The  microscopic  examination  was  entirely  negative  so  far  as 
sho^s-ing  the  presence  of  living  testicular  tissue." 

In  Gobell's  experiments  transplantation  of  the  whole  testis 
into  guinea  pigs  failed,  while  transplantation  of  pieces  were 
more  successful  (23). ^ 

Lydston  and  others  report  successful  transplantation  of  testic- 
ular grafts  in  man  (24).  In  Stanley  and  Kelker's  recent  opera- 
tions on  man,  denuded  testes  were  grafted  on  the  atrophied 
gland  of  the  recipient  by  Lydston's  method.  These  individuals 
showed  marked  improvement  and  increase  in  general  efficiency 
(25). 

Steinach  claims  to  have  produced  masculinization  of  female 
rats  by  transplanting  testes  into  them  (26).  It  has  been  shown 
that  Oophorin,  an  ovarian  preparation,  acts  intensely  on  the 
metabohsm  of  the  castrated  male  animal  (27)  and  that  extracts 
of  bull  testes  influence  the  growth  of  bone  in  both  male  and 
female  animals.  C.  E.  Walker  made  preparations  by  asepticaUy 
pounding  cock's  testes  in  a  mortar,  adding  normal  salt  solution, 
straining  through  muslin,  but  without  using  preservatives. 
Such  preparations,  when  injected  into  two  hens,  produced  an 
increase  in  size  of  the  comb  and  wattles  and  when  the  injections 
were  discontinued  these  shrank  in  size  (28),  in  other  words,  such 
injections  induced  the  development  of  certain  male  character- 
istics (29).  However,  it  may  be  remembered  that  repeated 
subcutaneous  injections  of  extracts  of  ergot  into  cocks,  pre- 
sumably by  acting  on  the  circulation  of  the  comb,  cause  its  h}T)er- 
trophy  (30).  According  to  Loewy,  feeding  of  testicular  sub- 
stance to  capons  caused  an  increase  in  the  size  of  the  comb 
and  wattles  (31),  and  prevented  the  usual  skeletal  changes, 
but  he  admits  that  his  series  was  too  small  to  permit  of  positive 
statements. 

*  No  attempt  is  here  made  to  give  a  complete  bibliography  of  the  subject,  but 
to  furnish  only  references  corroborating  the  data  given. 
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Dor,  Maisonnave  and  Monziols  report  that  in  rabbits  the  sub- 
cutaneous injections  of  glycerine  extracts  of  bull  testes,  pre- 
pared by  d' Arson val's  method,  inhibited  the  development  of 
bone  (32).  In  these  experiments  both  male  and  female  animals 
were  used.  Intravenous  injection  of  glycerine  extracts  of  dog, 
rabbit  or  guinea  pig  testes  into  dogs  cause  an  increase  in  vesical 
capacity  and  of  the  contractility  of  the  vesical  neck  and  mem- 
branous urethra.  Biedl  says  these  vesical  changes  correspond 
to  the  genito-vesical  reflex.  Extract  of  bull  testes  gave  no 
such  results.  The  injections  also  caused  an  hypersecretion  of 
the  prostate  and  of  Cowper's  glands  (33). 

In  George  Walker's  experiments,  dogs  were  castrated,  then 
injected  with  a  testicular  fluid,  prepared  by  grinding  dog  testes 
and  extracting  with  50  per  cent  aqueous  glycerine,  straining 
through  fine  cloth  after  it  had  stood  fifteen  hours  in  the  ice 
chest,  finally  adding  tricresol  to  make  one-fifth  of  1  per  cent. 
Castrated  dogs  treated  with  this  preparation  showed  the  same 
prostatic  changes  as  untreated  ones.  However  it  must  be  noted 
that  Walker's  preparation  contained  tri-cresol  and  was  allowed 
to  stand  for  weeks  in  the  room  at  ordinary  temperature  (34). 
Under  such  conditions  a  labile  chemical  compound  could  easily 
undergo  change,  although  the  solution  remain  sterile.  Wheelon 
and  Shipley  showed  that  transplantation  of  testicular  tissue 
relieved,  to  some  extent,  the  vaso-motor  depression,  which 
resulted  from  castration  (35). 

The  testes  thus  influence  the  development  and  maintenance  of 
the  secondary  sexual  characters;  i.e.,  those  characteristics  found 
only  in  the  male  and  not  directly  connected  with  the  generative 
organs.  However,  according  to  Marshall  the  secondary  sexual 
characters  are  not  in  all  of  the  lower  animals  correlated  with  the 
essential  organs  of  reproduction. 

This  influence  must  be  due  to  some  chemical  compound 
formed  by  the  testes.  At  one  time,  it  was  believed  that  the 
external  testicular  secretion  was  absorbed  into  the  blood  and 
thus  exerted  this  action  (36),  but  now  the  evidence  is  that  these 
characteristics  depend  upon  an  internal  secretion  formed  by  the 
interstitial  cells  first  described  by  Ley  dig  (1850)  and  not  upon 
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the  cells  of  the  spermatogenic  tissue,  as  the  latter  atrophy  after 
tying  the  vasa  deferentia  (37),  while  the  interstitial  cells  remain 
apparently  uninjured  (38).  Rams  and  cocks,  after  Ugation  and 
division  of  both  vasa  deferentia,  develop  normal  male  charac- 
teristics (39).  In  such  animals,  the  sexual  activity,  after  a  short 
period  becomes  normal,  although  reproduction  is  impossible. 
Likewise,  a  study  of  men  on  whom  Ugation  of  the  spermatic 
duct  has  been  performed  and  of  certain  cryptorchids  of  lower 
animals,  shows  that  those  with  normal  interstitial  tissue,  but 
with  degenerated  semeniferous  cells,  possess  normal  male  char- 
acteristics. In  cryptorchid  animals,  which  retain  the  male 
characteristics,  the  interstitial  cells  persist  (40)  while  those  cryp- 
torchids, which  act  Uke  castrated  animals,  have  none  (^Mathieu). 
According  to  Bouin  and  Ancel  (41)  aqueous  and  glycerin  extracts 
of  ectopic  testes,  taken  from  various  mammals  and  which  were 
proved  by  the  microscope  to  possess  no  seminiferous  glands, 
when  injected  subcutaneously  into  castrated  guinea  pigs  pre- 
vented the  undue  growth  of  bones,  which  occurs  in  castrated  ani- 
mals, and  preserved  the  size  of  the  penis  and  vesicules  seminales. 

Ontogenetically  the  interstitial  tissue  and  the  semeniferous 
glands  are  independent,  the  former  developing  first  (Bouin  and 
Ancel,  p.  492).  In  old  age  the  semeniferous  cells  degenerate, 
while  the  interstitial  cells  persist  (p.  493)  and  the  same  relation 
holds  in  certain  diseases  (42).  However,  Ishibasi  reports  that 
he  has  found  no  relation  between  the  proportions  of  the  inter- 
stitial cells  and  the  secondary  sexual  characters  (43) 

The  part  which  the  cells  of  SertoU  may  play  in  this  process  is 
unsettled  (44).  WTieelon  quotes  Tournade  to  the  effect  that 
long  continued  ligation  of  the  vasa  deferentia  causes  disap- 
pearance of  the  cells  of  SertoU  (45)  and  this  was  the  experience 
of  Bouin  and  Ancel.  It  may  be  noted  that  three  crj^ptorchid 
pigs,  studied  by  Bouin  and  Ancel,  in  which  the  testes  were  rudi- 
mentary and  in  which  the  ceUs  of  SertoU  were  absent,  were  typ- 
ical males  with  well  developed  genital  tracts.  It  is  claimed  by 
some  that  morphologically  the  interstitial  cells  are  not  originaUy 
distinct  from  these  cells  and  that  certain  insects,  with  well 
marked  sexual  characters,  have  no  interstitial  cells  (46).     As 
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Sertoli's  cells  do  not  increase  in  cryptorchid  animals,  it  seems 
unlikely  that  they  would  play  any  direct  part  in  influencing  such 
characters.  Retterer's  work  would  suggest  that  these  cells  are 
derived  from  the  epithehum  of  the  seminiferous  tubules  (47). 

EFFECTS    OF    INJECTION    OF    TESTICULAR     EXTRACTS 

In  1889,  Brown-Sequard,  then  a  man  seventy-two  years  of 
age,  reported  that  the  subcutaneous  injection  into  himself  of  a 
liquid,  which  had  been  filtered  through  paper,  or  through  a 
Pasteur  filter,  and  which  was  made  from  crushed  fresh  testes  of 
dogs  and  of  guinea  pigs  caused  a  feeling  of  rejuvenation  and 
increased  ability  for  intellectual  work  so  that  he  was  enabled  to 
do  work  as  he  had  not  done  for  years.  His  spinal  reflexes, 
(defecation)  seemed  more  active.  Dynamometric  measure- 
ments made  on  him  showed  an  increase  in  strength.  These 
injections  caused  pain,  etc.,  which  often  lasted  several  hours  (48). 
Later  d'Arsonval  and  Brown-S^quard  prepared  glycerine  extracts 
of  bull  testes.  These  extracts  (49)  were  filtered  through  a 
Pasteur  filter,  under  pressure  with  CO2  (50)  and  in  some  cases 
CO2  under  pressure  was  used  to  sterilize  the  preparation.  Brown- 
Sequard's  results  were  confirmed  clinically  by  Variot  (51)  and 
the  reports  of  certain  other  clinicians  were  favorable.  Good 
results  were  claimed  for  its  rectal  use  (52). 

No  doubt,  as  with  other  new  therapeutic  agents,  its  value  was 
over-estimated  (53)  and  negative  results  were  soon  reported. 
At  present,  this  method  is  seldom  used  (54).  Perhaps  differ- 
ences in  the  reports  were  partly  due  to  differences  in  the  character 
of  the  preparations  used.  In  some  cases,  glycerin  was  used  as  a 
solvent  and  this  might  play  a  part  in  such  injections,  but  the 
question  whether  glycerin  has  any  nutritive  action  has  not  been 
settled.  However,  it  is  well  to  remember  that  ''Fresh  unboiled 
extracts  of  various  organs  and  tissues  of  the  body  have  a  distinct 
stimulating  effect  when  administered  subcutaneously  to  dogs, 
cats  and  other  laboratory  animals"  (55). 

Zoth  and  Pregl  claimed  that  the  injections  of  glycerin  extracts 
of  testes  alone  did  not  increase  the  functional  activity  of  the 
muscles,  but  that  daily  exercise  with  such  injections  increased 
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it  and  that  there  was  a  greater  increase  than  after  muscle  exer- 
cise alone.  However,  there  is  a  possibility  of  suggestion  in  this 
method.  Controls  with  glycerin  were  made  (56).  Increase  in 
muscular  force  was  also  claimed  by  Capriati  (57).  However,  one 
would  not  expect  a  direct  action  on  the  neuro-muscular  appara- 
tus from  testicular  extracts,  because  castrated  animals  are  not  less 
strong  than  controls.  One  might  expect  a  central  action.  In  old 
age  testicular  changes  are  only  one  factor  in  general  tissue  change.^ 

Attempts  were  made  to  isolate  the  compoimd  which  was 
beheved  to  produce  this  dynamogenetic  action.  Poehl  isolated 
from  testes,  as  well  as  from  other  organs,  a  base  Spermin 
(C6H14N2)  (58)  which  was  probably  identical  with  the  base  dis- 
covered by  Schreiner  in  semen.  This,  Poehl  beheved  to  be  the 
active  agent  in  Brown-Sequard's  preparation,  but  Brown- 
S^quard  denied  this  (59)  and  Dixon  found  that  Spermin  had 
httle  to  do  with  the  physiological  action  of  testicular  extracts  (60) . 

Graefenberg  and  Thies  claim  that  rabbits  are  very  sensitive 
to  the  intravenous  injection  of  testicular  emulsion.  After  its 
injection,  they  become  restless,  develop  incoordinate  movements 
and  fall  on  their  side  with  convulsions.  Usually  punctiform 
hemorrhages  were  found  in  the  pleurae.  The  heart  and  blood 
vessels  contained  no  thrombi.  Rabbit  testes  are  claimed  to  be 
more  toxic  to  them  than  those  of  other  animals  used.  In  the 
case  of  guinea  pigs,  a  different  species,  the  testes  were  not  toxic, 
at  least  in  small  amounts  (61).  The  symptoms  produced  by 
the  intravenous  injection  of  such  emulsions  are  similar  to  those 
resulting  from  the  intravenous  injections  of  peptones  or  of 
so-called  ferments  (62). 

Dixon  used  testes  of  freshly  killed  animals,  mainly  rats  and 
guinea  pigs.  These  testes  were  macerated  with  normal  salt 
solution;  strained  through  muslin  and  filtered  through  filter 
paper.  Intravenous  injection  of  this  solution  into  cats  produced 
an  immediate  slight  fall  in  the  systemic  blood  pressure,  which 
Dixon  believed  to  be  cardiac  in  origin.     This  w^as  followed  by  a 

^  Fere  claims  that  Mattel  antedated  Brown-Sequard  in  proposing  the  use  of 
testicular  extracts.  See  Mattei.  De  la  resorption  de  la  liqueur  seminale,  de  son 
action  tonique  excitante  sur  I'homme  et  sur  la  femme.     Paris,  1878. 
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second  fall,  which  was  associated  with  cardiac  inhibition.  Both 
falls  are  eliminated  by  atropin,  at  least  when  small  amounts  of 
the  extract  are  used.  Boiled  extracts  do  not  produce  this 
second  fall.  Subsequent  injections  produced  a  diminished  effect. 
Intravascular  clotting  was  not  seen.  In  dogs,  only  a  single 
slight  fall  was  produced.  This  was  associated  with  cardiac 
inhibition.  In  goats,  relatively  small  injections  produced  an 
initial  rise,  then  a  return  to  normal,  which  was  followed  by  a 
second  more  marked  rise.  (63)  The  depression  in  the  case  of 
cats  was  associated  with  auricular  depression. 

According  to  Dixon,  in  dogs,  testicular  injections  produce  a 
marked  dilatation  of  the  intestinal  vessels,  without  constriction. 
In  goats,  the  first  rise  in  blood  pressure  is  associated  with  splanch- 
nic dilatation  and  is  cardiac  in  origin,  while  the  second  rise  is 
associated  with  vaso-constriction.  Ultimately,  the  splanchnic 
vessels  dilate  and  produce  a  fall  in  blood  pressure.  In  cats, 
there  is  a  brief  initial  dilatation  of  the  intestinal  vessels  which 
precedes  the  fall  in  blood  pressure  and  if  the  cardiac  inhibition 
is  slight  and  respiration  is  not  disturbed,  there  follows  an  increased 
dilatation.  Large  injections  cause  constriction  after  the  initial 
dilatation,  later  a  dilatation.  The  kidneys  diminish  in  volume 
with  even  slight  fall  in  blood  pressure  and  after  large  injections 
this  constriction  may  last  even  ten  minutes,  finally  giving  way  to 
dilatation.  The  spleen  responds  like  the  intestinal  vessels. 
Dilatation  of  the  splanchnic  area  occurs  even  after  atropin, 
which  eliminates  the  fall  in  blood  pressure  due  to  small  amounts 
of  testicular  substance.  The  hind  limb  shows  a  primary  dilata- 
tion beginning  just  after  the  fall  in  blood  pressure.  This  increase 
in  volume  is  short.  Boiled  extracts  produce  dilatation  of  the 
intestines,  limb  and  testes. 

The  dog  testes,  after  an  initial  constriction,  show  a  marked 
dilatation  after  testicular  injections.  This  dilatation  is  apt  to 
be  prolonged  and  to  occur  in  a  series  of  waves,  but  in  goats,  the 
testes  constrict  (64).^ 

^  Dixon  noted  that  epinephrin  in  amounts  which  raised  the  systemic  blood 
pressure  dilated  the  testes,  while  the  pressure  was  high;  that  amyl  nitrite  causes 
a  passive  shrinking  in  testicular  volume,  that  cantharides,  which  produced  a 
marked  fall  in  blood  pressure,  constricted  the  testes  and  kidneys,  but  dilated 
the  splanchnic  area  and  that  caffein  dilated  the  testes. 
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Injections  of  extracts  of  epididjinis  caused  a  very  marked 
and  immediate  dilatation  of  the  splanchnic  and  testicular  vessels, 
somewhat  different  from  the  extract  of  the  whole  gland.  By 
mouth,  testicular  extract  produced  a  fall  in  blood  pressure,  like 
the  intravenous  injection  of  boiled  extract. 

Precipitation  with  a  few  drops  of  10  per  cent  acetic  acid 
threw  out  a  nucleo-proteid,  which,  dissolved  with  1  per  cent 
Xa^COs  and  injected,  produced  after  a  latent  period,  a  fall  in 
blood  pressure  and  slowing  of  the  heart.  The  spleen,  limbs  and 
testes  dilated,  while  the  kidneys  contracted.  In  some  animals 
it  produced  leucopenia.  The  neutraUzed  filtrate  after  removing 
the  nucleo-proteid  acted  hke  a  boiled  extract.  SalvioU  reports  a 
delay  in  coagulation  from  testicular  injections,  but  Loewy  would 
explain  this  as  associated  with  the  blood  changes,  as  there  is 
first  an  hj^po-  then  a  hyperleucoc\i;osis. 

As  yet  we  have  no  reports  as  to  the  action  of  extracts  made 
from  testes  in  which  there  is  little  or  no  semeniferous  tissue 
(cryptorchids). 

CHEMISTRY   OP  THE   TESTES 

The  mammahan  testes  have  been  studied  chemically,  at  least 
to  some  extent.  According  to  Gerhartz,  bull  testes  contain 
87.4  per  cent  water  (65)  and  in  the  case  of  rams,  Dixon  esti- 
mated it  to  contain  87  per  cent.  The  testes  of  rams  contain  no 
albumoses  or  peptones  (Dixon)  although  Pick  claims  both  to  be 
present  in  bull  testes  (66) .  Leucin  and  t\Tosin,  which  have  been 
found,  are  beheved  by  HaUiburton  to  be  of  post-mortem  origin 
(67).  ChoUn  is  a  normal  constituent  of  bull  testes  (68),  but  was 
not  found  in  those  of  rams  (Dixon).  Arginin,  (69)  hypoxanthin, 
xanthin,  thymin,  and  h'sin  have  been  found  as  autol}i:ic  prod- 
ucts (70).  R-lactic  acid  is  claimed  to  be  an  autol\i:ic  product 
(71).  Various  enzymes  are  also  claimed  to  be  present  (72). 
Adenin  was  not  found  by  Schindler  (73),  but  Levene  finds  it  in  the 
testes  of  fishes.     He  also  found  guanin,  thjrmin  and  cytosin  (74). 

According  to  Koch  and  Woods,  the  testes  in  the  cases  of 
the  very  young  contained  2.78  per  cent  total  lecithans,  of 
which    1.43   per   cent   was   kephalin   and    the    remaining  1.35 
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per  cent  was  lecithin.  In  the  aged,  the  total  lecithans  was 
2.2  per  cent.  Of  these  1.2  per  cent  was  kephaUn  and  1  per  cent 
lecithin  (75),  i.e.,  young  testes  contain  proportionally  more 
lecithin  than  those  of  the  old.  Glycogen  (76),  creatin,  inosit 
and  cholesterin  are  claimed  to  be  present  (77),  but  glycogen 
may  be  present  only  at  certain  periods  (Treskin). 

From  the  testes  of  fishes,  Miescher  obtained  compounds  which 
he  called  protamines  (78).  These  protamines  occur  bound  to  a 
nucleic  acid.  The  protamines  have  been  studied  by  Kossel  and 
his  pupils.  Salts  of  protamines  when  injected  into  the  circula- 
tion cause  a  marked  fall  in  blood  pressure  in  atropinized  dogs. 
The  blood  pressure  remained  low  for  twenty-five  minutes.  Pro- 
tamines delay  coagulation  (79). 

The  testes  of  cryptorchid  animals,  i.e.,  animals  whose  testes 
contain  no  spermatogenic  tissue,  convert  starch  into  glucose. 
This  action  Hervieux  attributes  to  a  diastatic  ferment  (80). 
Cryptorchid  testes  show  a  marked  increase  in  neutral  fats. 
This  increase  is  especially  marked  in  the  cells  of  Sertoli.  The 
lecithans,  or  phosphorized  fats,  are  increased  in  such  testes  (81). 

Information  as  to  the  chemical  nature  of  the  internal  secretion 
of  the  testes  seems  urgently  demanded,  not  only  because  it  seems 
to  fill  the  clinical  demands  for  a  tonic,  but  mainly  because  it  is 
one  of  the  compounds  selected  by  nature  for  a  definite  purpose 
(specific  therapeutics).  The  external  secretion  of  the  testes 
has  been  considered  a  sovereign  remedy  for  internal  therapeu- 
tics by  primitive  people  and  even  by  more  advanced  races  (82). 
Ellis  suggests  that  some  of  this  usage  may  have  arisen  from  the 
ancient  belief  that  this  secretion  is  derived  from  the  spinal  cord. 

If  the  testes  are  directly  connected  with  both  primary  and 
secondary  sexual  characters  then  the  effects  of  testicular  extracts 
on  the  vascularity  of  the  penis  might  perhaps  be  used  as  a  bio- 
logical test  for  studying  the  active  constituents  of  this  physio- 
logical aphrodisiac.  This  seemed  especially  hopeful  when  it 
was  remembered  that  from  very  ancient  times  testes  of  animals 
have  been  taken  by  man  as  an  aphrodisiac  (83).  In  Stanley 
and  Kelker's  cases,  and  also  in  cases  reported  by  other  surgeons, 
transplantation  of  the  testes  was  followed  by  erections  and 
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sexual  excitement,  while  Bouin  and  Ancel  report  that  the  injec- 
tion of  extract  of  interstitial  tissue  influences  spermatogenesis. 
However,  it  is  not  yet  proved  that  the  aphrodisiac  action  of  the 
testes  is  due  to  the  compound  which  influences  the  secondary- 
sexual  characters  and  erection  of  the  penis  is  only  one  feature  of 
an  aphrodisiac  action. 

PRESENT    WORK 

The  dog  penis  is  especially  suited  for  this  study  as  it  is  nor- 
mally rigid,  owTug  to  the  presence  of  an  os  penis.  In  our  work 
we  used  sexually  mature  dogs  as  it  seemed  that  very  young  ones 
did  not  respond.  As  oncometers  we  used  glass  tubes  much  Uke 
those  described  by  Dale  and  Richards  with  a  piece  of  Penrose 
rubber  drainage  tubing  as  a  cuff.  The  foreskin  was  freed  by  a 
ventral  incision  and  the  penis  inserted  into  a  thin  rubber  condon 
the  edges  of  which  were  then  tied,  together  with  the  Penrose 
tubing,  over  the  expanded  rim  of  the  glass  oncometer.  In  some 
cases  vasehn  absorbent  cotton  was  used  as  packing  and  the  skin 
was  brought  together  with  stitches  over  the  oncometer,  which 
was  then  held  rigid  by  means  of  a  clamp  at  a  shght  angle 
to  the  normal  hne  of  the  penis.  The  oncometer  for  the  fore  leg 
was  made  from  a  broken  Salvarsan  tube.  The  leg  was  inserted 
in  a  rubber  Breeder's  Bag,  and  this  with  a  rubber  collar,  as  in 
the  case  of  the  penis,  was  reflected  over  the  tube  and  there  held 
rigid  by  thick  rubber  bands  and  by  hgatures.  "^Tien  the  hind 
leg  was  used,  the  leg  above  the  first  joint  was  inserted  into  the 
oncometer.  \Mien  the  fore  leg  was  used  most  of  it  could  be 
inserted  into  the  tube. 

These  oncometers  were  connected  with  glass  U-tubes  about 
17  cm.  high  ha\dng  an  internal  diameter  of  about  6  mm.  In 
these,  we  used  di-acetic  ether  as  its  specific  gravity  is  higher  than 
that  of  water,  i.e.,  1.03,  hence  will  support  the  float  better. 
As  recording  apparatus  we  used  small  corks  carrj-ing  very  fine 
aluminium  tubing  (no.  30  American).  This  tubing  was  bent  so 
as  to  write  against  the  smoked  drum.  The  blood  pressure  was 
recorded  from  the  femoral  artery  and  injections  were  made  into 
a  femoral  vein.  The  dogs  were  anesthetized  with  morphine  and 
ether. 
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It  seemed  that  we  cleaned  our  arterial  cannula  more  often  than 
usual  after  the  injection  of  extracts  of  undried  testes  (84). 
Testes  and  other  tissues  induce  coagulation  (85). 

We  started  out  with  the  idea  that  there  were  probably  several 
depressor,  or  vaso-dilator  substances,  one  or  more  of  which  were 
common  to  most  organ  extracts  (86),  and  one  of  which  acted 
mainly  on  the  vessels  of  the  penis.  In  this  connection  it  is 
interesting  to  note  that  Dixon  says  that  testicular  substance  con- 
tains two  depressor  compounds,  one  soluble  and  the  other 
insoluble  in  alcohol  (87).  It  might  be  expected  that  any  agent 
which  caused  marked  peripheral  dilatation  would  cause  some 
dilatation  of  the  penis. 

At  first  we  used  the  expressed  juice  of  bull  testes  diluted  with 
water  and  preserved  in  the  ice  chest  with  chloroform,  but  only 
once  did  we  get  marked  dilatation  of  the  penis  although  it  dilated 
the  fore  leg.  Later  dogs'  testes  were  removed,  dropped  intact 
into  chloroform  and  water,  or  into  toluol,  preserved  in  the  ice 
box  until  used  for  this  work.  An  extract  was  made  from  one 
and  the  other  was  used  as  a  control.  The  control  preparation 
was  made  by  squeezing  the  cut-up  testis  through  two  or  more 
layers  of  coarse  cheese  cloth,  then  adding  NaCl  0.9  per  cent  or 
distilled  water,  and  again  filtering  through  cheese  cloth,  but  not 
through  paper.  The  preparations  were  made  just  before  using 
as  fresh  testicular  extract  will  only  keep  a  few  hours  at  ordinary 
room  temperature  (Dixon). 

Such  emulsions  of  dog  testes  usually  caused  dilatation  of  the 
dog  penis.  This  dilatation  of  the  penis  occurred  even  without 
much  dilatation  of  the  fore  leg,  although  the  dilatation  of  the 
hind  leg  seemed  more  marked  than  in  case  of  the  fore  leg.  The 
penis  dilatation  usually  comes  on  after  the  systemic  blood  pressure 
has  returned  to  normal  and  the  vaso-dilatation  of  the  hmb  is  sub- 
siding (curve  I).  However,  if  the  testes  were  kept  too  long 
they  became  inactive,  at  least  did  not  dilate  the  penis,  although 
they  lowered  the  blood  pressure.  This  would  suggest  that  the 
chemical  compound,  which  physiologically  dilates  the  penis,  is 
distinct  from  the  other  depressor  substances  of  the  testes.  This 
view  is  supported  by  the  fact  that  penis  dilatation  often  comes  on 
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after  the  blood  pressure  has  returned  to  normal  and  the  transi- 
tory vaso-motor  changes  in  the  hind-  and  fore-limbs  are  sub- 


CcRVE  I.     Dog  (27  Kilos).     Ixtravexous  Injection  of  an  Emulsion  of  Dog 

Testes  (15  Gram) 

Top  line  penis  volume.     Hind  leg  record  just  above  base  line 


Curve  II.     Dog  Testis  (14.7  Gram)  Injected  Intravenously  as  Emulsion 
Filtered  Through  Cheese  Cloth 

Lower  line  hind  leg  volume.     Dog  (18.5  kilos) 

siding.  In  some  cases  emulsions  of  dog  testes  cause  a  more 
persistent  fall  in  blood  pressure  with  simultaneous  rise  in  the 
volume  of  the  penis  and  hind  leg  (curv^e  II). 
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An  emulsion  of  one  dog  testis  (14.4  gram)  was  shaken  for 
about  five  minutes  with  ether  (U.  S.  P.)  in  a  separatory  funnel, 
then  placed  in  vacuo  at  room  temperature  to  remove  most  of 
the  attached  ether.  However,  it  retained  a  slight  odor  of  ether. 
The  emulsion  after  this  treatment  was  filtered  through  coarse 
cheese  cloth.  When  injected  intravenously  it  caused  a  fall  in 
blood  pressure  followed  by  a  slight  rise,  but  produced  slight,  if 
any,  dilatation  of  the  penis.  An  emulsion  of  its  control  testis 
(15  grams)  produced  marked  enlargement  of  the  penis  with  slight 
initial  constriction,  then  a  transitory  dilatation  of  the  hind  leg 


Curve  III.     Dog  (27  Kilos).     Intravenous  Injection  of  Emulsion  of  Fresh 
Dog  Testis  (14.4  Gram)  Shaken  About  Five  Minutes  with  Ether 

Top  line  records  penis  volume.     Lower  line  records  volume  of  hind  leg 

and  marked  transitory  fall  in  blood  pressure.  The  evaporated 
ether  extract  produced  no  effect.  In  a  second  case,  where  the 
ether  stood  in  contact  with  the  emulsion  for  about  one  hour  no 
effect  was  produced  on  penis  volume  or  on  blood  pressure.  This 
would  suggest  that  ether  precipitated,  or  in  some  way  rendered 
inactive,  the  specific  vaso-dilator  substance  of  the  testes  and 
that  the  fall  in  blood  pressure  was  not  due  to  attached  ether 
(curve  III). 

The  testes  of  the  adult  dogs  used  by  us  weighed  from  10  to  15 
grams.  We  made  no  determinations  of  the  amount  of  water 
they  contained,  but  Dixon  states  that  87  per  cent  of  the  ram's 
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testis  consists  of  water.  On  this  basis  a  fresh  dog  testis  weigh- 
ing 13  grams  would  contain  about  1.7  grams  dry  substance. 
One  gram  of  commercial  Orchic  substance  was  extracted  with 
water  (9  cc.)  and  the  extract  filtered  through  filter  paper.  This 
solution  caused  a  transitory,  but  marked  fall  in  blood  pressure, 
a  sUght  enlargement  of  the  hind  leg,  and  a  marked  enlargement 
of  the  penis.  The  enlargement  of  the  penis  came  on  as  the  vol- 
ume of  the  leg  subsided  (curves  IV  and  V).  An  aqueous  extract 
of  Orchic  substance  (3  grams),  filtered  through  paper,  dilated 
the  penis  and  caused  marked  fall  in  the  blood  pressure.  The 
fore  leg  seemed  only  shghtly  affected. 

The  subcutaneous  injection  of  a  similar  extract  of  Orchic 
substance  (3  grams)  produced,  after  a  few  minutes,  shght  dila- 
tation of  the  hind  leg  and  of  the  penis. 

A  0.1  per  cent  acetic  acid  extract  of  3  grams  of  Orchic  sub- 
stance, which  was  heated  on  the  water-bath  to  remove  coagulable 
proteins,  caused  a  marked  enlargement  of  the  penis  vriih.  fall  in 
blood  pressure,  while  control  injection  of  0.1  per  cent  acetic 
acid  caused  no  effect. 

Orchic  substance  was  shaken  in  a  corked  centrifugaUzing  tube 
with  absolute  ethyl  alcohol,  centrifugahzed,  the  alcohol  pre- 
cipitated in  such  tubes  with  absolute  ether  and  then  again  cen- 
trifugahzed. This  gave  a  white  precipitate  which  in  one  dog 
caused  constriction  of  the  penis  and  some  rise  in  blood  pressure. 
However,  in  a  second  dog  a  similar  preparation  produced  shght, 
if  any,  constriction  and  in  a  third  dog  it  caused  no  rise.  In  a 
fourth  dog  it  produced  no  effect  on  penis  volume  or  blood  pres- 
sure. The  aqueous  extract  of  the  Orchic  substance  after  this 
extraction  with  absolute  alcohol  gave  a  very  marked  fall  in 
blood  pressure  and  a  well  marked  dilatation  of  the  penis. 

Even  after  cold  extraction  with  ether  (U.  S.  P.)  the  aqueous 
extract  of  dried  Orchic  substance  gave  a  marked  fall  in  blood 
pressure  and  dilatation  of  the  penis.  This  is  a  different  condi- 
tion from  shaking  an  emulsion  of  the  fresh  dog  testes  A^-ith  ether, 
because,  no  doubt,  in  drjdng  changes  occur  in  the  physical  con- 
dition of  the  colloids  with  which  presumably  the  specific  vaso- 
dilator is  physically  associated. 
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A  filtered  aqueous  extract  of  Orchic  substance  (5  grams)  was 
precipitated  with  a  saturated  aqueous  solution  of  HgCU.  This 
precipitate  was  decomposed  with  H2S,  evaporated  on  the  water 
bath  under  CO2,  then  extracted  with  absolute  ethyl  alcohol  in  a 
desiccator.  The  filtered  alcohol  gave  a  precipitate  with  absolute 
ether  (88).  This  precipitate  stood  in  contact  with  alcohol  and 
ether  three  days.  It  produced  a  fall  in  blood  pressure  with  well 
marked  enlargement  of  the  fore  leg  and  a  slight  dilatation  of  the 
penis.  Picric  acid  gave  a  precipitate  from  H2O,  which  redis- 
solved  by  means  of  a  trace  of  NaOH,  produced  the  same  effects 
as  the  original  solution,  save  that  the  penis  dilatation  and  fall 
in  blood  pressure  were  less  marked. 

EFFECT  OF  OTHER  TISSUE  EXTRACTS 

As  testicular  extracts  cause  vaso-dilatation  of  the  penis  it 
seemed  desirable  to  compare  its  action  with  that  of  extracts  of 
other  organs.  A  filtered  aqueous  extract  of  dried  corpus  luteum 
(about  3  grams)  taken  from  sows  caused  a  marked  persistent 
fall  in  blood  pressure — a  rise  in  volume  of  the  fore-leg  after 
an  initial  constriction  and  very  slight  dilatation  of  the  penis 
(curve  VI).  A  similar  injection  made  from  dried  parotid  gland 
of  the  ox  caused  a  marked  fall  in  blood  pressure,  a  fall,  then 
rise  in  volume  of  fore  leg  and  a  fair  increase  in  penis  volume. 
A  similar  extract  of  dried  spleen  of  the  calf  caused  a  fall,  then  a 
rise  in  blood  pressure,  a  marked  temporary  increase  in  volume 
of  the  fore  leg  and  a  fair  increase  in  penis  volume  (curve  VII). 
An  extract  made  from  dried  spinal  cord  of  the  ox  caused  a  marked 
persistent  fall  in  blood  pressure  with  increase  in  volume  of  the 
fore  leg  and  penis.  There  seemed  to  be  general  peripheral  vaso- 
dilatation (curve  VIII). 

According  to  Osborne  and  Vincent,  fresh  normal  salt  extracts 
of  brain,  spinal  cord  and  sciatic  nerves  produce  a  transitory  fall 
in  blood  pressure,  and  dilatation  of  arterioles  in  general,  even 
after  atropin.  The  intestinal  vessels  dilate  at  once,  while  the 
limbs  dilate  later.     The  circulatory  depressor  in  the  gray  matter 
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of  the  brain  is  soluble  in  alcohol  and  ether  and  is  not  precipitated 
by  phosphotungstic  acid.* 


Curve  VI.    Dog  (12  Kilos).    Filtered  Aqueous  Extract  of  About  3  Grams 

Corpus  Luteum  (Sow) 

Fore  leg  volume  recorded  as  line  above  base  line 


Curve  VII.    Dog  (12  Kilos).    Intravenous  Injection  of  an  Aqueous  Ex- 
tract (Filtered)  of  Armour's  Dried  Spleen  of  Calf  (About  2  Grams) 

*  The  dried  preparations  used  were  those  marketed  by  Armour  and  Company, 
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EFFECTS  OF  VARIOUS  DRUGS  ON  PENIS  VOLUME 

In  connection  with  this  work  it  seemed  desirable  to  ascertain 
the  action  on  the  penis  of  certain  drugs  which  influence  the 
systemic  blood  pressure  and  especially  the  peripheral  vessels. 

There  are  very  few  available  data  as  to  the  effect  of  drugs  on 
the  vascularity  of  the  penis.  Hunt  has  sho"^Mi  that  acetyl 
cholin  dilates  the  dog  penis,  especially  after  hgation  of  the 
coehac  axis,  mesenteric  and  renal  arteries,  that  this  was  abohshed 
by  atropin,  and  that  nitroglycerin  caused  dilatation  of  the  penis 
and  hind  limb,  that  small  amounts  of  epinephrin  caused  its 
contraction,  while  large  amoimts  caused  passive  dilatation  (89). 

Nikolsky  claims  that  small  amoimts  of  camphor  lessen  the 
flow  from  the  dorsal  vein  of  the  penis,  while  large  amounts 
increase  it  (90). 

Atropin,  not  only  paralyses  the  ends  of  the  cardiac  vagus 
fibers,  but  seems  to  act  on  some  portion  of  the  heart  beyond  the 
vagus,  hence  the  intravenous  injection  into  dogs  sometimes 
causes  a  fall  in  blood  pressure.  In  one  dog,  where  such  injection 
caused  this  fall  it  lessened  the  penis  volmne,  but  in  another  dog 
in  which  it  raised  the  blood  pressure  it  caused  marked  dilatation 
of  the  penis.  According  to  Nikolsky,  the  injection  of  0.01  gram 
of  atropin  sulphate  paralyzes  the  ends  of  the  Nervi  erigentes, 
the  vaso-dilator  nerves  for  the  penis  (91).  Even  after  the 
injection  of  0.5  mgm.  atropin  sulphate,  an  extract  of  testicular 
substance  (3  grams)  caused  a  fall  in  the  systemic  blood  pressure. 
Using  large  amounts  of  atropin  and  small  amounts  of  testicular 
substance,  Dixon  found  that  atropin  prevented  the  fall  in  blood 
pressure. 

One  tablet  of  Yohimbin  (0.005  gram)  produced  a  marked  fall 
in  blood  pressure  (dog  15  kilos),  marked  vaso-dilatation  of  the 
fore  limb  and  very  sUght  dilatation  of  the  penis.  This  stands  in 
line  with  the  chnical  reports  as  to  its  inefficiency  as  an  aphrodisiac. 

The  intravenous  injection  of  the  fluid  extract  of  Muirapuama 
(1  cc.)  into  a  dog  24  kilos  produced  no  change  in  the  volume  of 
the  penis.  In  another  dog  the  fluid  extract  of  ^Muirapuama  (5 
cc.)  caused  marked  cardiac  inhibition  with  a  transitory  fall  in 
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blood  pressure,  a  transitory  constriction  of  the  fore  leg  and  no 
noticeable  effect  on  the  penis  volume. 

Infundin  (one  ampoule)  caused  a  slight  initial  dilatation, 
followed  by  a  fall  in  volume  of  the  hind  leg;  a  rise  in  blood  pres- 
sure with  an  initial  rise  in  penis  volume,  followed  by  constric- 
tion (curve  IX). 

Histamin  is  believed  by  Abel  and  Kubota  to  be  the  compound 
which  is  mainly  responsible  for  at  least,  part  of  the  fall  in  blood 
pressure  produced  by  extracts  of  various  organs  (92)  and  Hooker 
has  shown  that  besides  dilating  the  capillaries  of  the  body  (93) ; 
it  also  dilates  the  venules  (94).  Histamin  (0.04  mgm).  produced 
an  initial  slight  constriction  of  the  penis  and  subsequent  dila- 
tation. The  fore  leg  dilated  sUghtly  (dog  24  kilos).  In  another 
dog  (18.5  kilos)  the  penis  constricted,  then  as  the  hind  leg  dilated, 
it  dilated  (curve  X).  Large  amounts,  1  mgm.,  cause  constric- 
tion of  fore  leg  and  marked  dilatation  of  penis. 

Nitroglycerin  (1.3  mgm.)  caused  a  marked  fall  in  blood  pres- 
sure, first  a  constriction,  then  a  dilatation  of  the  fore  leg  and 
slight  dilatation  of  the  penis.  The  injection  of  the  emulsion  of 
one  dog  testis  then  caused  a  marked  dilatation  of  the  penis. 
In  a  dog  (24  kilos)  the  intravenous  injection  of  1  cc.  of  the  tinc- 
ture of  cantharides  produced  a  marked  constriction  of  the  penis 
with  some  slight  constriction  of  the  hind  leg,  but  with  little,  or 
no  effect  on  blood  pressure  (curve  XI). 

Strychnin  sulphate  (2  mgm.)  on  intravenous  injection  into  a 
dog  (24  kilos)  caused  a  delayed  dilatation  of  the  penis  after 
twelve  minutes,  with  slight,  if  any  dilatation,  of  the  hind  leg. 
The  blood  pressure  rose  very  slightly,  then  fell,  even  while  the 
penis  was  dilated  (curve  XII) .  A  second  experiment  on  another 
dog  failed  to  give  this  marked  rise  in  penis  volume. 

CONCLUSIONS 

1.  There  seems  to  be  in  the  testes  a  specific  dilator  for  the 
penis. 

2.  Agents  which  dilate  the  blood  vessels  of  the  hind  limb 
increase  to  some  extent  the  volume  of  the  penis. 
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GIANT  VESICAL  CALCULUS 

ALEXANDER  RANDALL 

Philadelphia 

Giant  calculi  ia  the  present  day  of  surgery  are  so  rarely  seen 
that  one  expects  such  only  from  some  distant  civilization  or 
under  extraordinary  circumstances.  That  the  case  about  to  be 
reported  should  have  developed  in  the  midst  of  the  medical 
activities  of  Philadelphia  is  in  its  self  unique.  That  it  represents 
the  largest  vesical  calculus  authentically  reported  to  have  been 
found  ante-mortem  and  in  all  probabiUty  the  largest  in  medical 
literature  demands  that  a  full  report  be  made  of  the  case.^ 

J.  F.  M.  Age  sixty-one.  White.  Male.  Foreman  carder  in  a 
woolen  mill. 

Family  history.  Negative  for  tuberculosis,  malignancy,  or  other 
hereditary  complaint. 

Past  history.  Married  and  the  father  of  ten  children,  the  youngest 
being  but  four  years  old.  No  acute  infectious  diseases  since  childhood. 
No  operations.  Twelve  j'ears  ago  the  patient  passed  by  urethra  three 
very  small  calculi.  This  was  followed  by  frequency  of  urination,  a 
symptom  that  has  persisted  to  the  present  time  with  but  slight  varia- 
tion. He  has  noticed  that  urine  on  standing  would  form  a  crystalline 
deposit  on  the  vessel  wall.  Hematuria  was  noticed  several  years  ago 
but  none  recently.  Patient  has  had  for  many  years  a  right  inguinal 
hernia,  for  which  he  has  worn  a  truss  and  his  last  examination  b}'  a 
physician  was  in  regard  to  this  condition  in  December,  1918,  at  which 
time  he  was  ha\'ing  increasing  difficulty  in  restraining  his  hernia.  He 
complained  to  his  family  that  "his  bowels  were  knotted  up  and  as 
hard  as  stone."    At  the  same  visit  he  sought  advice  for  constipation 

*  This  specimen  was  presented  before  the  Philadelphia  Genito-Urinary 
Society,  March  22,  1920,  by  Dr.  E,  E.  Keiser,  from  whose  patient  it  was  removed. 
Dr.  Keiser  allowed  the  author  to  present  it  before  the  American  Urological  Asso- 
ciation that  same  week  and  has  since  kindly  consented  to  deposit  it  in  my  care 
in  the  Museum  of  Pathology,  Department  of  Urology,  University  of  Pennsylvania. 
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and  hemorrhoids;  apparently  no  examination  of  his  abdomen  was  made 
at  that  time  and  he  continued  at  his  work  until  July  3,  1919. 

Present  illness.  At  the  above  date  in  July,  1919,  the  patient  dis- 
continued his  work  because  of  his  suffering  from  hemorrhoids  and  his 
inabihty  to  properly  support  his  inguinal  hernia.  He  was  Hkewise 
losing  strength.  His  condition,  however,  was  not  so  severe  as  to  pre- 
vent him  from  visiting  New  York  on  July  12,  1919,  accompanied  by 
his  spiritual  adviser,  in  the  hope  of  procuring  a  special  make  of  truss 
to  better  support  his  hernia.  To  the  credit  of  the  truss  specialist,  he 
was  told  that  he  needed  a  surgeon,  not  a  truss,  and  Dr.  E.  E.  Keiser 
was  called  to  see  him  on  July  17,  1919. 

Physical  examination.  On  examining  the  abdomen  a  hard  tumor  was 
found  extending  from  the  symphysis  pubes  almost  to  the  umbilicus. 
It  was  fixed  solidly  in  place  and  perfectly  immovable,  apparently  a 
part  of,  or  firmly  attached  to,  the  pelvis.  On  passing  a  silver  catheter 
no  obstruction  was  found  in  the  urethra  and  it  entered  without  diffi- 
culty a  short  distance  into  the  bladder.  About  1|  ounces  of  clear  urine 
were  withdrawn,  examination  of  which  showed  no  albumin,  no  sugar, 
and  no  macroscopic  evidence  of  blood.  On  entering  the  bladder  the 
catheter  grated  upon  a  hard  surface  which  was  believed  to  be  a  cal- 
culus. Roentgenologic  examination  by  Dr.  W.  H.  Morrison  showed 
an  immense  shadow  filling  entire  true  pelvis  and  extending  three  finger 
breadths  above  the  line  of  the  sacral  promontory.  Because  of  the  size 
and  immobility  of  this  mass  it  was  thought  that  it  might  be  an  osteoma 
arising  from  one  of  the  pelvic  bones.  The  patient  was  in  a  very  weak- 
ened condition  and  operation  was  deferred  in  the  hope  of  building  him 
up.  Obtaining  but  little  response  or  improvement  in  three  weeks  it 
was  deemed  advisable  to  proceed. 

Operation.    August  11,  1919.     Suprapubic  cystotomy. 

The  bladder  was  opened  without  injury  to  the  peritoneum.  It  is 
needless  to  point  out  the  difficulties  the  operation  entailed.  The  cal- 
culus was  firmly  fixed  in  the  pelvis.  The  walls  of  the  bladder  were 
markedly  thickened  and  its  inner  surface  bore  but  little  resemblance  to 
the  normal  mucous  membrane.  The  calculus  was  removed  without 
visible  injury  to  any  important  structure  and  the  bladder  closed  about 
the  usual  tube  and  gauze  drainage.  The  patient  died  thirty-six  hours 
after  operation. 

Specimen.  The  stone  weighed  on  delivery  in  its  moist  state  exactly 
64  ounces,  or  4  pounds;  at  present  it  weighs  56  ounces,  or  3|  pounds. 
Its  longitudinal  circumference  measures  48  cm.  and  its  greatest  hori- 
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25ontal  circuniiVreiK'o  (that  above  the  ])rim  of  the  pelvis),  40  cm.  The 
mark  of  the  siii)erioi'  straight  is  very  evident,  while  the  portion  opposed 
to  the  symphysis  has  formed  an  ovei'lapping-  k^dge  (.Y)  and  is  (jiiite 
ehonized.  Posteriorh'  can  ])e  seen  the  imprint  of  the  outline  of  the 
sacrum,  si"<ioved  on  th(>  left  hy  a  shallow  depression  showing  the  course 
of  the  rectum,  l^ejow  on  the  right  is  a  teat-like  projection  (F)  under 
which  in  pulley  fashion  can  be  seen  the  curve  of  the  course  of  the  right 
ureter.  The  surface  is  generally  ciuite  smooth,  of  dark  brown  color, 
and  in  spots  appearing  polished.  Where  this  surface  has  cracked  off 
there  is  exposed  the  soft,  white,  granular  material  characteristic  of 
calcium  phosj^hate  de])osit.  On  the  portion  under  the  projecting  ledge 
that  was  approximated  to  the  symphysis  the  surface  is  of  especially 
high  polish  resem})ling  ebonized  bone.  The  calculus  has  not  yet  ])een 
sectioned. 

With  such  an  unusual  specimen  one  immediately  desires  to 
know  whether  it  i  epresents  the  record  for  human  vesical  calculus 
formation. 

I  have  carefully  searched  the  literature  and  have  been  unable 
to  find  any  report  of  a  stone  of  equal  or  greater  size  having  been 
removed  bj^  o]:)eration.  Of  recent  literature  may  be  mentioned 
the  report  of  Mitchell  in  1915,  before  the  New  England  Branch 
of  the  American  Urological  i\.ssociation,  of  a  successful  lithotomy 
for  a  calculus  weighing  30  ounces.  Emerson  C.  Smith  (1)  reports 
the  successful  removal  of  a  stone  weighing  38^  ounces,  and  states 
after  a  careful  sur\'ey  of  the  literature,  that  up  to  the  time  of  its 
removal  this  was  the  largest  stone  removed  with  the  recovery 
of  the  patient.  I  likewise  have  been  unable  to  find  any  report 
of  a  successful  lithotomy  of  a  greater  size  than  these. 

A  review-  of  Ashurst's  International  Encyclopedia  of  Surgery; 
Sir  Henry  Thompson's  Catalogue  of  Collection  of  Calculi;  The 
Catalogue  of  the  Royal  College  of  Surgeons;  Freyer;  Coulson; 
Ebstein;  the  current  text  books  of  Urology,  and  other  books 
dating  back  through  the  nineteenth  century,  give  numerous 
remarkable  specimens,  either  found  post-mortem  or  in  which 
death  followed  operation,  varying  in  weight  up  to  51  ounces, 
but  none  to  exceed  this  specimen.  1  have  found  tw^o  references  to 
vesical  calculi  of  greater  size  than  my  specimen. 
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1.  Anomalies  and  Curiosities  (2)  state  that  de  Buff  on  records 
a  vesical  calculus  weighing  6  pounds.  I  have  instituted  a  thor- 
ough search  for  this  reference  with  the  following  results.  George 
Louis  Le  Clerc,  Comte  de  Buff  on  (1707-1788),  was  a  voliuni- 
nous  writer  on  natural  history.  The  reference  is  to  a  6-volume, 
Brussel's  edition  of  1828-1833,  no  page  or  volume  reference  is 
given.  I  obtained  this  from  the  Surgeon  General's  Library  to 
find  it  composed  of  14  volumes  of  text  and  6  of  illustrative 
plates.  A  most  painstaking  search  failed  to  reveal  the  reference. 
I  obtained  this  edition  in  order  to  leave  no  stone  (!)  unturned,  for 
before  doing  so  I  had  already  searched  three  sets  of  de  Buffon's 
complete  works,  (a)  a  14-volume  edition,  Paris,  1774-1779,  (b) 
13-volume  edition,  Paris,  1775-1789,  and  (c)  a  16-volume  edi- 
tion, Paris,  1853,  all  of  which  are  in  the  Library  of  the  College 
of  Physicians,  Philadelphia;  as  likewise  a  127-volume  edition, 
Paris,  1819,  and  other  miscellaneous  books  of  his  in  the  Library 
of  the  Academy  of  Natural  Science,  Philadelphia.  As  I  have 
stated  de  Buff  on  was  essentially  a  natural  scientist;  in  the  127- 
volume  edition  but  four  volumes  are  given  to  man,  and  in  the 
14-volume  Brussel's  edition,  but  one  is  devoted  to  the  genus 
homo.  However,  the  entire  works  were  searched  with  the  con- 
sideration in  view  that  possibly  the  calculus  was  other  than 
hirnian,  and  though  bezoars  from  the  horse,  buffalo,  goat,  rhinoc- 
eros, and  elephant  are  described  weighing,  in  the  latter,  8  pounds 
15  ounces  and  6  grains,  the  largest  human  vesical  calculus  men- 
tioned is  7  ounces  6  drams  and  28  grains  (vol.  v,  p.  318).  Con- 
sidering that  the  original  reference  was  incomplete  as  to  page 
and  volume,  incorrect  as  to  number  of  volumes  in  the  edition, 
that  four  of  the  five  editions  searched  were  published  after  the 
death  of  de  Buff  on,  making  it  impossible  that  a  later  observation 
was  not  included,  and  that  my  search  revealed  no  reference  to 
such  a  calculus,  I  am  forced  to  the  conclusion  that  de  Buffon 
has  been  misquoted  and  that  such  a  calculus  did  not  exist. 

2.  Sir  Jonathan  Hutchinson  (3)  cit^s  Morand  as  ha^'ing  seen 
a  calculus  weighing  6  pounds;  he  however  states  that  it  was 
removed  postmortem.  Hutchinson  gives  no  reference.  Again 
a  search  of  ^Morand's  writings  has  developed  the  following  results. 
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The  reference  is  undoubtedly  to  the  famous  French  lithotomist, 
Sauveur-Frangois  Morand,  born  1697  and  whose  death  occurred 
in  1773,  a  contemporary  of  de  Buffon.  Morand's  Dissertation 
on  the  High  Operation  for  the  Stone  (1729)  does  not  mention 
such  a  calculus.  His  little  treatise  entitled  Recueil  pour  servis 
d'eclaircissement  la  Malaide  d'  Fille  de  S.  Geomes  (1754)  con- 
tains no  mention  of  the  above  observations,  though  citing  several 
remarkable  histories.  His  Opuscules  de  chirurgie  (1768-1772), 
though  catalogued  in  the  Suregon  General's  Index,  Colonel 
Garrison  tells  me  has  been  lost  from  the  Library.  However,  I 
was  fortunate  to  get  the  German  translation  of  this  through  the 
courtesy  of  the  New  York  Academy  of  Medicine,  edited  by  Ernst 
Platner,  Leipzig,  1776.  Over  a  third  of  this  work  of  450  pages 
is  devoted  to  a  most  thorough  exposition  of  calculus  disease,  it 
being  finished  just  prior  to  its  author's  (Morand's)  death.  It 
contains  no  mention  of  such  a  giant  calculus,  nor  anything  to 
exceed  in  size  my  specimen. 

Coulson  (4)  makes  the  following  conoment. 

The  largest  calculus  on  record  is  said  to  have  been  in  the  possession 
of  the  French  lithotomist  Morand.  It  weighed  6  pounds  3  ounces. 
This  may  be  apocryphal,  but  the  one  recorded  by  Deschamps  is  authen- 
tic. This  enormous  stone,  which  weighed  51  ounces,  was  extracted 
after  death  from  the  bladder  of  a  poor  curate,  who  died  in  the  hospital 
of  La  Charite,  Paris,  in  the  year  1690.  It  was  6^  inches  long  and  1  foot 
in  circumference.  Deschamps  weighed  it  after  the  lapse  of  a  century 
and  found  that  it  had  lost  in  weight  only  2  ounces  and  |  drachm.  The 
largest  calculus  in  our  (British)  collections  is  the  one  which  the  late 
Mr.  Cline  attempted  to  extract  from  the  bladder  of  Sir  Wm.  Ogilvie. 
This  calculus  was  larger  than  the  one  mentioned  by  Deschamps,  though 
not  so  heavy;  it  weighed  44  ounces  and  was  16  inches  around  one  axis, 
and  14  inches  around  the  other. 

So  as  regard  to  Morand's  giant  calculus  I  am  forced,  after  a 
complete,  though  unproductive,  search,  to  concur  with  Coulson 
that  ''this  maybe  apocryphal."  Certain  it  is  that  if  it  did  exist 
it  was  removed  post  mortem  (as  recorded  by  Hutchinson). 
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It  is  of  interest  to  note  here  that  these  two  references  to  so 
similar  a  specimen  find  a  common  meeting  ground  between  the 
two  authors  in  the  following  reference  from  de  Buffon  (5)  descrip- 
tive of  article  1358,  Cabinet  du  Roi,  as  follows: 

Part  of  a  concretion  extracted  from  the  caecum  of  a  Man 

This  piece  had  been  sent  to  the  hospital  from  Nantes  by  M.  Morand, 
the  father,  in  1752:  It  is  accompanied  by  a  note  which  shows  that  it 
formed  part  of  a  concretion  of  considerable  volume,  which  was  fastened 
to  a  bone,  and  that  the  other  portions  of  the  same  concretion  contained 
some  cherry  stones.  This  portion  is  a  sort  of  hair-ball  (egagropile)  of 
hard  felt,  composed  of  very  fine  3'ellow  filaments;  it  envelops  almost 
entirely  a  piece  of  bone,  of  blackened  color  on  the  outside;  it  all  is 
very  light  and  of  about  the  size  of  a  flattened  face. 

My  conclusions  following  this  painstaking  search  of  the  litera- 
ture, are  that  this  represents  the  largest  specimen  of  human 
vesical  calculus  formation  of  authentic  record,  certainly  the 
largest  removed  during  the  life  of  its  host  and  a  specimen  so 
unique  that  it  will  probably  stand  in  a  class  by  itself  for  all  time. 
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CLINICAL  INVESTIGATION  OF  THE  PHENOLSUL- 
PHONEPHTHALEIN  TEST 

W.  F.  BRAASCH  and  E.  C.  KENDALL 
Rochester,  Minnesota 

In  a  consideration  of  the  phenolsulphonephthalein  test  it  is 
apparent  that  with,  the  actual  impairment  of  kidney  function, 
either  by  destruction  of  kidney  tissue  or  by  the  impaired  function- 
ing of  the  normal  amount  of  kidney  substance,  the  amount  of 
phenolsulphonephthalein  excreted  would  be  diminished.  The 
question  arises,  however,  whether  in  all  cases  of  low  phenolsul- 
phonephthalein output  the  kidney  is  the  only  factor  involved. 
If  the  dye  is  injected  intravenously,  the  substance  reaches  the 
kidney  in  a  very  short  time  and  its  excretion  begins  within  two 
minutes  or  less;  if  it  is  injected  subcutaneously  the  delay  of  its 
appearance  is  longer.  If  conditions  should  exist  within  the  body 
whereby  the  injected  phenolsulphonephthalein  is  absorbed  and 
retained  in  its  transit  to  the  kidney,  this  action  might  result  in 
delajTng  or  indefinitely  holding  up  a  certain  amount  of  the  dye, 
so  that  the  problem  is  not  one  of  whether  the  kidney  can  or 
cannot  excrete  it,  but  whether  or  not  the  kidney  has  a  chance 
to  excrete  it. 

If  two  persons  are  in  the  same  condition  as  regards  the  factors, 
other  than  the  kidney,  influencing  the  phenolsulphonephthalein 
excretion,  the  test,  as  ordinarily  applied  clinically,  is  a  measure 
of  the  kidney  efficiency.  If,  however,  two  persons  differ  in  the 
factors  other  than  the  kidney,  the  diminished  phenolsulphone- 
phthalein output  would  be  explained  solely  as  impaired  function 
of  the  kidney,  and  the  test  as  appUed  today  would  not  take  into 
consideration  the  influence  of  these  factors.  Our  attention  was 
caUed  to  the  factors  other  than  the  kidney  while  carrying  out 
experimental  work  concerning  the  metabohsm  of  sugar  and  amino 
acids  in  dogs.     It  was  found  that  the  type  of  food  and  the 

127 


128  W.    F.    BRAASCH   AND    E.    C.   KENDALL 

capacity  of  each  animal  to  carry  out  the  reactions  occurring 
in  the  metaboUsm  of  sugar  and  amino-acids,  are  factors  deter- 
mining the  phenolsulphonephthalein  output.  Although  the 
body,  as  a  whole,  eliminates  phenolsulphonephthalein  in  a 
surprisingly  high  degree,  the  relatively  large  amounts  of  tissue 
other  than  kidney  have  some  upper  and  lower  limits  of  saturation 
which  must  be  satisfied  before  the  kidney  even  begins  to  excrete 
the  dye. 

Beside  the  mere  retention  of  phenolsulphonephthalein  by  the 
tissues,  another  question  which  must  be  determined  is  whether 
any  of  the  dye  can  be  actually  destroyed  within  the  body  and 
thereby  be  removed  from  possibility  of  excretion  by  the  kidney. 
It  may  readily  be  shown  that  phenolsulphonephthalein  can  be 
destroyed  by  being  mixed  with  the  body  tissues  in  vitro  in  the 
absence  of  oxygen.  The  presence  of  oxygen  prevents  its  destruc- 
tion. If,  in  the  animal  organism,  similar  conditions  of  lack  of 
oxygen  could  arise,  the  phenolsulphonephthalein  would  be 
destroyed  in  the  tissues  in  vivo.  A  clinical  investigation  was, 
therefore,  undertaken  to  determine  to  what  extent  factors  other 
than  the  kidney  can  be  proved  to  affect  the  phenolsulphone- 
phthalein output. 

In  considering  the  destruction  of  the  phenolsulphonephthalein 
within  the  tissues,  while  it  may  be  shown  that  this  occurs  in 
vitro,  our  results  indicate  that  a  very  profound  degree  of  cyanosis 
must  exist  before  this  condition  occurs  clinically.  Low  hemo- 
globin in  itself  apparently  does  not  reach  such  a  low  point  that 
it  alone  is  sufficient  to  cause  a  destruction  of  phenolsulphone- 
phthalein within  the  tissues.  Decompensation  and  cardiac 
insufficiency  must  proceed  to  such  an  extent  that  the  patient  is 
clinically  in  a  crisis  before  this  factor  comes  into  play.  Impair- 
ment of  lung  capacity  to  a  point  of  deep  cyanosis  is  necessary 
before  the  tissues  can  be  sufficiently  impoverished,  with  regard 
to  oxygen,  so  that  phenolsulphonephthalein  is  destroyed.  These 
results  may  be  briefly  stated  that  clinically  the  destruction  of 
phenolsulphonephthalein  within  the  tissues  in  explaining  low 
phenolsulphonephthalein  output  can  be  excluded  in  any  cases 
in  which  a  condition  of  cyanosis  is  not  obvious  to  the  eye.     That 
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destruction  is  probably  involved  in  terminal  cases  with  marked 
cyanosis,  seems  highly  probable,  but  if  the  patient  is  able  to 
be  up  and  about  it  is  doubtful  whether  destruction  of  the  dye 
within  the  tissues  plays  a  very  important  part  in  the  lowered 
phenolsulphonephthalein  output. 

In  experimenting  with  animals,  it  is  impossible  to  recover  the 
dye  from  the  tissues  if  a  very  long  interval  has  passed  after  the 
injection  of  the  substance  and  the  death  of  the  animal  before  it 
is  attempted  to  determine  the  amount  of  phenolsulphonephthal- 
ein left.  The  destruction  of  phenolsulphonephthalein  within 
the  tissues  not  properly  oxygenated  is  rapid  and  complete. 

In  investigating  the  possibihty  of  the  retention  of  phenolsul- 
phonephthalein in  tissues  other  than  the  kidney,  so  that  the 
low  phenolsulphonephthalein  excretion  could  be  explained  by 
factors  other  than  the  kidney,  some  interesting  results  have  been 
obtained.  With  regard  to  the  mode  of  injection,  it  has  already 
been  pointed  out  that  phenolsulphonephthalein  is  absorbed  from 
the  tissues  more  slowly  after  subcutaneous  injection  than  after 
intravenous  injection,  and  it  has  been  shown  that  after  injections 
into  different  parts  of  the  body,  the  time  of  absorption  varies. 
The  influences  controlling  the  absorption  from  the  site  of  injec- 
tion, however,  are  not  entirely  clear.  In  a  normal  person  the 
phenolsulphonephthalein  output,  determined  after  subcutaneous 
injection,  allowing  two  hours  for  the  excretion  of  the  dye,  may 
be  identical  with  the  phenolsulphonephthalein  output  following 
intravenous  injection.  In  another  case,  the  total  amount 
excreted  after  a  subcutaneous  injection  may  be  the  same  as 
after  intravenous  injection,  but  the  time  required  is  very  much 
longer  than  two  hours. 

It  was  observed  that  in  patients  with  urinary  obstruction  of 
longstanding,  who  were  being  prepared  for  operation,  the  two- 
hour  phenolsulphonephthalein  return  following  intramuscular 
or  subcutaneous  injection  was  frequently  lower  than  other  clinical 
data  would  indicate.  WTien  the  phenolsulphonephthalein  was 
injected  intravenously,  the  two-hour  output  was  found  to  be 
much  higher.  This  difference  was  particularly  marked  in 
patients  undergoing  preliminary  treatment  for  prostatectomy 
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who  were  suffering  from  or  had  recently  recovered  from  the 
reaction  following  drainage.  Even  though  the  patient's  general 
condition  improved,  it  not  infrequently  happened  that  the  two- 
hour  phenolsulphonephthalein  return  remained  at  an  abnormally 
low  level  following  intramuscular  injection.  If,  however,  intra- 
venous injection  was  made,  the  output  was  frequently  much 
higher  and  often  almost  normal.  In  practically  every  case  the 
return  from  the  intravenous  injection  was  considerably  higher 
than  the  intramuscular.  It  is  evident  that  there  must  be  some 
condition  in  the  tissues  of  the  patients  in  this  group  which  pre- 
vents the  normal  absorption  of  phenolsulphonephthalein  in  the 
first  two  hours  following  intramuscular  injection.  It  would  be 
logical  to  assume  that  the  phenolsulphonephthalein  return  fol- 
lowing intravenous  injection  will  give  a  more  accurate  index  of 
renal  function  in  the  presence  of  urinary  obstruction  than  fol- 
lowing intramuscular  injection.  The  phenolsulphonephthalein 
return  after  intramuscular  injection  will  afford  a  rough  index 
of  the  degree  of  chemical  changes  in  the  tissues  as  a  result  of 
urinary  retention  or  infection,  and  will  frequently  give  a  fairly 
accurate  appraisal  of  the  patient's  general  condition. 

Following  the  previously  reported  observation  of  one  of  us 
(Kendall)  that  if  the  tissues  in  dogs  are  rendered  alkaUne,  phenol- 
sulphonephthalein will  be  more  readily  given  up,  we  endeavored 
to  corroborate  this  in  man.  By  giving  the  patient  enough  sodium 
bicarbonate  by  mouth  to  render  the  urine  alkaline,  a  partial 
degree  of  alkalinization  is  probably  attained.  It  was  found  that 
after  alkaUnization  of  the  urine  the  phenolsulphonephthalein 
output  was  increased  from  10  to  50  per  cent,  largely  in  patients 
suffering  from  urinary  obstruction  or  renal  infections,  in  other 
words,  when  the  impairment  in  renal  function  was  temporary 
and  dependent  on  these  factors.  Whether  this  is  explained  in 
full  by  the  shght  alkalinization  of  the  tissues  with  attending 
changes  in  the  power  of  the  tissues  to  retain  the  dye,  is  unknown, 
but  this  seems  a  very  probable  mechanism. 

If,  however,  there  is  permanent  impairment  of  the  renal  cells 
such  as  occurs  with  advanced  chronic  nephritis,  but  little  differ- 
ence is  found  in  the  phenolsulphonephthalein  output  following 
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intramuscular  and  intravenous  injection,  both  being  low.  With 
nephritis  the  renal  cells  are  actually  diseased  to  such  an  extent 
that  their  functional  capacity  and  power  to  excrete  the  dye  are 
limited.  In  such  cases  it  is  a  mechanical  impossibility  for  the 
renal  cells  to  excrete  more  rapidly,  and  as  a  result  the  dye  is 
either  destroyed  in  the  tissues  before  it  can  all  be  excreted  or 
is  eliminated  through  other  channels.  Even  though  the  tissues 
are  alkalinized  there  is  little  or  no  increase  in  the  phenolsul- 
phonephthalein  secretion,  which  is  in  marked  distinction  to  the 
results  observed  in  the  clinical  condition  following  urinary 
obstruction.  In  the  latter  condition  the  renal  cells,  being  unim- 
paired, are  able  to  excrete  the  increased  amount  of  dye  liberated 
by  the  alkalinized  tissues. 

The  condition  of  the  circulation  of  the  blood  may  also  influence 
the  excretion  of  the  dye.  Rountree  and  Geraghty  noted  that 
in  cardiac  insufiiciency  the  two-hour  phenolsulphonephthalein 
output  was  frequently  greatly  reduced  and  so  caused  confusion 
with  renal  disease.  They  stated  that  with  rest  in  bed,  cardiac 
stimulants,  and  so  forth,  in  the  course  of  time  the  phenolsul- 
phonephthalein output  increased  to  normal  if  the  cardiac  con- 
dition was  the  etiologic  factor,  but  remained  subnormal  if  renal 
disease  existed.  In  one  series  of  patients  with  circulatory  insuffi- 
ciency the  primary  absorption  of  phenolsulphonephthalein  was 
retarded  when  given  intramuscularly.  If  given  intravenously, 
however,  this  factor  is  overcome  and  the  two-hour  return  is 
normal  if  no  advanced  renal  disease  is  present;  thus  a  ready 
method  of  differentiation  is  offered.  Furthermore,  in  the  pres- 
ence of  combined  cardiac  and  renal  insufiiciency  the  relative 
degree  of  cardiac  insufficiency  may  be  inferred  by  the  difference 
between  the  two-hour  return  following  intravenous  and  intra- 
muscular injection. 

CONCLUSIONS 

1.  It  is  difficult  to  corroborate,  clinically,  the  fact  that  phenol- 
sulphonephthalein is  destroyed  in  the  tissues  unless  it  is  pro- 
tracted by  sufficient  oxygen,  since  such  a  profound  degree  of 
cyanosis  would  necessitate  impending  death. 
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2.  The  clinical  problem  involved  in  the  phenolsulphone- 
phthalein  test  may  not  be  alone  whether  the  kidney  itself  is 
capable  of  excreting  it  but  whether  the  kidney  has  the  chance 
to  excrete  it. 

3.  Patients  with  urinary  obstruction  undergoing  preparation 
for  prostatectomy  will  frequently  have  a  low  phenolsulphone- 
phthalein  output  following  intramuscular  injection  and  a  normal 
output  following  intravenous. 

4.  The  intramuscular  injection  probably  gives  a  more  accurate 
index  of  the  condition  of  the  tissues,  but  the  renal  capacity  is 
best  estimated  after  intravenous  injection. 

5.  When  true  nephritis  with  actual  destruction  of  renal  cells 
exists  there  is  but  little  difference  in  output  following  intra- 
muscular and  intravenous  injection. 

6.  The  extent  to  which  phenolsulphonephthalein  is  retained 
in  the  tissues  is  influenced  by  the  degree  of  acidosis.  If  rendered 
alkaline  the  tissues  will  readily  liberate  it. 

7.  Following  alkalization  of  the  urine  the  phenolsulphone- 
phthalein output  with  intramuscular  injection  is  apparently 
higher. 

8.  With  nephritis  alkalization  of  the  urine  has  but  little  effect 
on  the  output. 

9.  In  the  presence  of  cardiac  insufficiency  accurate  estimation 
of  the  renal  function  is  obtained  best  by  intravenous  injection. 
The  difference  between  the  intramuscular  and  intravenous  out- 
put offers  a  fair  index  of  the  comparative  degree  of  cardiac  and 
renal  impairment. 


TRANSACTIONS  OF  THE  NEW  ENGLAND  BRANCH  OF 
THE  UROLOGICAL  ASSOCIATION 

The  thirteenth  annual  meeting  of  the  New  England  Branch  of 
American  Urological  Association  was  held  at  the  Harvard  Club  of 
Boston  on  November  16.  1920,  with  Dr.  O'Neil  presiding. 

The  following  officers  were  elected: 

President:  Dr.  J.  W.  Keefe. 

Secretary  and  Treasurer:  Dr.  G.  G.  Smith. 

Executive  Committee:  Maine,  Dr.  Alfred  ^Mitchell,  Portland ;  Vermont, 
Dr.  W.  W.  TowTisend,  Burlington;  Massachusetts,  Dr.  J.  D.  Barney, 
Boston,  Dr.  I.  N.  Kilburn,  Springfield;  Rhode  Island,  Dr.  C.  O.  Cooke, 
Providence. 

There  were  elected  to  membership:  Dr.  H.  A.  Chamberlain,  Boston; 
Dr.  H.  H.  Crabtree,  Boston:  Dr.  H.  Grocshinskv',  New  Bedford;  Dr. 
P.  N.  Pappas.  Boston;  Dr.  C.  N.  Peters,  Portland,  Maine;  Dr.  A.  Riley, 
Boston;  Dr.  D.  E.  Shea,  Hartford,  Conn;  Dr.  W.  L.  Wright,  Boston. 

PRESENTATION     OF    SPECIMENS    AND     REPORTS    OF    CASES 

Dr.  A.  L.  Chute:  I  wish  to  show  an  interesting  kidney  that  I  removed 
this  morning.  The  patient  was  a  married  woman,  thirty-two  3'ears 
old,  who  had  had  one  child;  her  s^^nptoms,  those  of  a  mass  in  the  right 
side  of  her  abdomen  and  digestive  distress,  going  back  for  eight  years, 
but  for  two  years  past  they  have  been  more  pronounced.  She  pre- 
sented herself  for  investigation  about  a  week  ago.  On  palpation  I 
could  feel  in  the  right  side  of  her  abdomen,  well  below  the  costal  border, 
a  mass,  hard,  round,  and  smooth,  about  the  size  of  a  baseball.  It 
seemed  to  extend  back  into  the  loin  but  was  so  movable  that  it  could 
be  displaced  beyond  the  median  line. 

There  had  never  been  any  hematuria  and  her  urine  at  the  time  of 
my  examination  was  absoluteh'  negative  (transparent,  1.018,  no  blood, 
no  leucoc3i;es) .  The  probable  diagnosis  of  a  distended  gall-bladder 
had  been  made  some  years  before.  The  urine  was  said  to  have  shown 
bile  on  one  occasion. 

It  seemed  probable  to  me  that  the  mass  was  a  kidney — the  ability  to 
displace  it  back  into  the  loin  I  felt  was  most  suggestive.  Pyelograms 
showed  the  marked  pelvic  deformity  seen  in  the  plate.  The  distortion 
was  suggestive  of  hypernephroma  but  not  typical.  There  has  been  no 
pathological  examination  of  the  specimen  as  yet  but  I  fancy  it  will 
prove  to  be  a  h\-pernephroma  that  is  not  proliferating  actively;  pos- 
sibly it  may  be  a  sarcoma.^     The  interesting  features  of  this  case  are 

1  Pathological  examination  showed  this  to  be  a  hypernephroma. 
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Fig.  1.   Pyelogram  of  Dr.  Chute's  Case 
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Fig.  2.    Photograph  of  Kidney  Described  by  Dr.  Chcte 
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Fig.  3.   Injected  X-Ray  of  Kidney  from  Dr.  Chute's  Case,  After  Removal 
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the  great  mobility  of  the  mass  (it  could  be  displaced  be3^ond  the  median 
line) ;  the  lack  of  sjnnptoms,  such  as  hematuria  or  pain,  one  or  the  other 
of  which  we  rather  expect  to  see  in  tumors  of  the  kidney,  and  the  long 
time  (eight  j'ears)  that  this  tumor  has  been  quiescent. 

Dr.  R.  F.  O'Neil:  Did  you  remove  it  through  the  loin? 

Dr.  A.  L.  Chute:  No.  I  went  through  the  peritoneum  incising  the 
posterior  laj'er  of  the  peritoneum  outside  of  the  ascending  colon  and 
displacing  the  latter  inward  so  as  to  get  a  good  exposure.  The  kidney 
mass  was  so  tipped  that  the  pelvis  was  where  the  upper  pole  should 
have  been;  the  pedicle  seemed  to  come  off  from  here.  There  were  all 
sorts  of  adhesions  and  you  could  see  one  large  vessel  that  came  off 
below. 

Dr.  J.  W.  Keefe:  In  regard  to  those  movable  kidneys  I  recall  one 
that  you  could  move  to  the  left  of  the  median  line.  The  books  tell  us 
if  a  mass  is  a  gall-bladder  you  will  have  continuous  dullness  from  the 
liver  downward  and  I  feel  that  is  usually  one  of  the  distinguishing  fea- 
tures, though  in  the  case  in  point  one  might  well  make  a  mistake  as  to 
whether  it  was  kidnej'  or  gall-bladder.  This  kidnej'  I  removed  by  the 
transperitoneal  method. 

Dr.  CuxxixGHAM :  I  have  here  an  X-ray  plate  which  to  me  is  unusual. 
It  is  unusual  inasmuch  as  the  ureters  may  be  traced  throughout  their 
course  from  the  kidney  to  the  bladder  on  both  sides.  Nothing  has 
been  injected  into  these  ureters.  I  think  the  case  is  one  of  double 
pyelonephritis  in  a  man.  forty-five  years  old,  who  has  run  a  temperature 
up  and  down,  up  to  104°  and  down  to  99°  for  the  past  three  months, 
never  getting  down  to  normal.  He  was  supposed  to  have  had  some 
focal  infection.  He  was  sent  to  Dr.  Joslin  in  consultation,  who  could 
find  nothing  except  a  questionable  palpable  spleen.  There  were  no 
abnormal  urinary  signs  except  that  the  urine  showed  a  few  pus  cells, 
a  few  blood  corpuscles  and  abundant  urates.  About  a  week  before  I 
saw  him  he  began  to  have  a  slight  pain  in  the  left  kidney  region  which 
radiated  to  the  left  testicle  and  the  pain  in  the  testicle  has  persisted 
and  has  become  so  severe  that  it  requires  morphia  to  control  it. 

Those  who  have  been  caring  for  this  patient  have  exhausted  all 
methods  of  diagnosis,  both  by  physical  examination  and  laborator}^ 
tests,  all  of  which,  including  three  blood  cultures,  are  negative.  He 
has  had  three  teeth  removed  because  of  questionable  pus  at  the  roots, 
but  ^vithout  benefit.  The  patient's  general  condition  is  gradually 
faihng,  having  dropped  20  pounds  in  weight  during  the  past  three 
months. 

He  was  sent  to  me  to  find  out  the  explanation  for  the  pain  in  his 
testicle.  The  general  physical  examination  was  negative,  the  external 
genitals,  and  the  prostate  and  vesicles  normal  by  all  tests.  The  cj'sto- 
scopic  examination  showed  he  had  a  normal  bladder  capacity,  a  little 
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edematous  change  in  the  mucous  membrane  around  the  left  ureter. 
Both  ureters  were  catheterized,  the  urine  from  each  side  showing  a 
very  small  amount  of  pus,  with  a  few  red  blood  corpuscles,  and  the 
phthalein  output  was  14  per  cent  from  each  side,  in  fifteen  minutes 
from  an  intravenous  injection,  and  2  per  cent  was  recovered  from  the 
bladder,  so  that  the  kidneys  do  not  seem  much  involved.  The  X-ray 
plates  of  the  kidneys  are  negative,  but  if  you  can  see  in  this  light,  you 
will  notice  the  ureters  on  both  sides  very  distinctly;  they  are  enlarged 
in  circumference,  and  there  seems  to  be  a  dense  line  of  deposit  in  the 
outer  wall,  while  the  lumen  shows  nothing.  To  me  it  is  a  unique  thing, 
and  I  wonder  if  any  present  have  seen  such  a  thing  before  and  what 
you  may  make  of  it. 

Dr.  R.  F.  O'Neil:  Nothing  that  suggests  tuberculosis? 

Dr.  Cunningham  :  We  are  running  it  through  the  guinea-pig  test 
with  that  in  mind.     The  smears  are  negative. 

Dr.  G.  G.  Smith:  You  make  those  ureters  out  to  be  very  much 
dilated? 

Dr.  Cunningham:  I  do. 

Dr.  G.  G.  Smith:  I  saw  a  case  in  the  Massachusetts  General  Hospital 
of  a  man  who  had  a  tremendously,  dilated  ureter  of  about  that  size.  I 
supposed  it  was  due  to  a  strictural  condition  at  the  lower  end,  though 
one  could  get  a  catheter  into  it.  His  ureters  did  not  show  in  the  X-ray 
without  an  injection,  but  they  were  dilated  in  the  same  way  as  these. 

Dr.  Horace  Binney:  This  is  an  illustration  of  a  case  seen  in  the 
hospital  in  which  I  was  serving  during  the  war,  representing  an  injury 
to  a  branch  of  the  renal  artery.  I  thought  it  might  be  of  interest  to 
this  Society.  The  patient,  a  British  soldier,  was  shot  in  the  right 
flank  rather  far  back,  and  the  case  came  down  to  our  hospital  which  was 
some  forty  miles  back  of  the  casualty  clearing  stations,  where  such  cases 
were  usually  operated  on  if  regarded  as  severe.  Apparently  the  man 
when  first  seen  had  no  definite  sign  of  injury  to  the  kidney,  and  there  was 
no  record  of  an  X-ray.  When  he  came  down  to  us  a  day  or  two  later  he 
was  in  considerble  shock  and  had  a  small  amount  of  blood  in  the  urine. 
There  was  no  other  evidence  of  renal  injury.  The  X-ray  showed  a 
machine  gun  bullet  resting  on  the  vertebral  column — I  do  not  recall  the 
exact  location— but  so  high  you  would  not  have  expected  it  to  injure  the 
renal  artery.  The  man  became  worse  rapidly  and  died,  and  autopsy 
showed  a  machine  gun  bullet,  as  I  recall  it,  between  the  vertebral 
column  and  the  vena  cava  at  a  higher  level  than  the  renal  artery  and 
the  hilum  of  the  kidney.  The  wound  of  entrance  being  relatively  high 
we  had  figured  before  that  the  bullet  must  not  have  seriously  injured  the 
kidney.     The  autopsy  showed  it  had  done  so,  and  that  apparently  the 
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conditions  of  the  man's  anatomy  at  the  time  were  such  that  the  kid- 
ney was  pushed  up,  and  the  bullet  pierced  a  branch  of  the  renal  artery, 
causing  an  infarct  of  quite  a  large  part  of  the  kidney.  I  do  not  think 
that  we  were  al)le  to  decide  what  caused  death.  I  should  not  think 
that  the  injury  to  the  kidney  would  be  so  rapidly  fatal.  It  is  possible 
that  the  pressure  by  the  bullet  on  the  sj-mpathetic  nerves  near  the  solar 
plexus  may  have  been  the  cause  of  death,  perhaps  from  prolonged 
shock. 

Dr.  A.  H.  Crosbie:  I  have  some  radiographs  of  a  case  of  diverticu- 
lum of  the  bladder  which  might  be  interesting  to  pass  around.  There 
is  nothing  especially  new  about  it.  It  was  a  large  diverticulum  which 
lay  posteriorly  behind  the  bladder  tightly  glued  to  the  rectum  and  was 
almost  as  large  as  the  bladder  itself.  One  of  the  interesting  things 
about  it  was  that  it  was  a  man,  fifty-nine  years  old,  and  at  the  time  the 
diverticulum  was  removed,  the  bladder  outlet  felt  tight  and  it  was  e\d- 
dent  that  there  was  some  obstruction  there,  but  he  had  lost  some  blood 
during  the  operation,  and  I  waited  until  the  wound  healed  up,  and  after 
the  bladder  wound  healed  the  patient  had  a  residual  of  8  ounces.  Pre- 
vious to  operation  he  had  complete  retention.  I  then  went  in  and 
did  a  perineal  prostatectomy  and  removed  a  fibrous  prostate,  and  he 
now  empties  his  bladder  completely.  One  of  the  radiograms  showed  a 
lateral  view,  and  from  the  lateral  view  you  can  get  an  idea  of  the  size 
of  the  diverticulum  compared  with  the  size  of  the  bladder. 

Dr.  W.  C.  Quixby:  I  recall  in  this  connection  a  case  entirely  similar 
to  the  one  Dr.  Crosbie  has  related,  of  extensive  diverticulum  arising 
from  the  floor  of  the  bladder  just  above  the  interureteric  bar,  and  extend- 
ing downward  between  the  bladder  and  rectum  to  which  it  was  densely 
adherent.  This  occurred  in  a  bladder  which  was  also  obstructed  by  an 
hj-pertrophied  prostate.  I  removed  the  prostate  first  by  enucleation, 
and  was  pleased  to  find  that  the  loosening  of  the  normal  attachments 
of  the  bladder  neck,  caused  by  this  procedure,  was  of  the  greatest  aid 
in  facilitating  enucleation  of  the  diverticulous  sac. 

Dr.  Bierbach:  I  had  a  case  of  profuse  hemorrhage  from  the  bladder 
and  I  cystoscoped  him  at  my  office  and  found  that  the  bleeding  was 
coming  from  the  right  kidney.  The  patient  was  sent  to  the  hospital 
and  there  again  cystoscoped.  The  bladder  showed  a  marked  trabecu- 
lation,  with  a  pearly-grey  appearance  of  the  mucous  membrane,  and  the 
right  ureter  was  sending  forth  a  steady  stream  of  blood.  Each  ureter 
was  catheterized,  and  the  catheter  paksed  freely  to  the  pelvis  on  both 
sides.  Bloody  urine  appeared  from  the  right,  and  clear  from  the  left. 
The  catheter  on  the  right  side  moved  freely  when  within  the  pelvis, 
and  the  pyelogram  showed  by  its  position  that  the  pelvis  was  well 
dilated.  The  Wassemiann  blood  serum  test  was  strongly  positive. 
A  diagnosis  of  gumma  of  the  right  kidney  was  made  by  elimination. 
The  patient  was  given  0.3  gram  of  arsphenamine  of  the  state  board 
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product,  and  the  bleeding  on  the  following  day  subsided.  Following 
this  three  more  injections  were  given,  one  every  four  days,  and  the 
urine  became  macroscopically  free  from  blood.  The  patient  has  now 
been  back  to  work  for  some  time,  feels  well,  and  is  free  from  anj^  further 
symptoms  of  bleeding.  The  pyelogram  shows  a  marked  dilated  kidnej'' 
pelvis,  probably  due  to  gumma  formation. 

Two  Cases  of  Pneumaturia  Due  to  Diverticulitis  of  the  Sigmoid.  Roger 
C.  Graves.  From  the  Urological  Clinic  of  the  Peter  Bent  Brigham 
Hospital.     (By  invitation.) 

Cases  of  chronic  colon  bacillus  infection  of  the  urinary  tract  with 
excessive  pyuria,  are  of  too  frequent  occurrence  to  be  of  striking  interest. 
We  meet  them  daily  in  all  their  varied  forms  and  degrees  of  involve- 
ment. When,  however,  pneumaturia  is  reported  as  an  associated  symp- 
tom, and  gas  is  passed  with  the  urine,  the  situation  assumes  a  new 
significance.  The  necessary  differential  diagnosis  is  interesting  and  is 
extremely  important. 

Excluding  those  temporary  bubblings  which  may  follow  the  introduc- 
tion of  a  hollow  instrument  into  the  bladder,  the  passage  of  gas  through 
the  urethra  may  result  from  the  activity  of  gas  producing  organisms: 
the  colon  bacillus,  the  bacillus  aerogenes  capsulatus,  or  a  yeast  fungus. 
Such  pneumaturia  usually  occurs  in  a  sugar  containing  urine,  the  gas 
being  the  direct  result  of  fermentative  change.  We  have  very  recently 
seen  a  diabetic  patient  whose  urinary  tract  was  chronically  infected 
and  who  complained  of  bubbling  urination.  Cases  of  that  type  are  not 
at  all  infrequent.  Patients  will  be  seen,  however,  for  whom  so  simple  an 
explanation  will  not  suffice,  and  it  must  then  be  borne  in  mind  that  the 
gas  which  they  pass  per  urethram  has  its  origin,  in  all  probability, 
outside  the  urinary  system.  In  such  cases,  pneumaturia  must  be 
accepted  as  evidence  of  the  presence  of  a  fistulous  communication  be- 
tween the  intestinal  and  urinary  tracts.  An  accurate  diagnosis  is  of  the 
utmost  importance,  and  surgery  affords  the  only  hope  of  relief. 
The  two  following  cases  will  be  of  interest: 
Case  1.  Peter  Bent  Brigham  Hospital.  Surgical  no.  12785. 
An  American  civil  engineer,  married,  age  sixtj^-seven,  entered  the 
hospital  on  July  13,  1920,  complaining  of  cloudy  urine.  The  family  and 
marital  histories  were  not  important.  The  patient  was  born  in  Ver- 
mont. He  had  lived  in  New  England  for  the  past  twenty-five  years. 
He  had  never  been  physically  strong,  but  there  had  been  no  recent 
serious  illness.  He  had  the  usual  childhood  infections  with  diphtheria 
and  scarlet  fever  in  early  life.  He  had  erysipelas  and  "typhoid-pneu- 
monia" many  years  ago,  and  malaria  at  the  age  of  twenty-eight.  He 
had  occasional  periods  of  palpitation  and  slight  dyspnea  on  exertion. 
He  had  always  been  constipated  but  recently  his  bowels  had  moved 
daily  without  catharsis.  Average  weight  120  pounds;  present  115 
pounds. 

Several  months  before  admission  the  patient  consulted  a  physician 
because  of  loss  of  weight.     He  had  no  other  complaints.     No  diagnosis 
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was  given  him.  Three  weeks  before  coming  to  the  hospital  he  noticed 
that  his  urine  was  brown  in  color  and  cloudy.  It  contained  brown 
flakes  of  material  suggestive  to  him  of  clotted  blood.  These  changes 
were  persistent.  There  was  at  first  shght  burning  in  the  urethra  at 
the  end  of  urination  but  this  subsided.  There  had  been  very  sUght 
increased  frequency  and  some  urgency.  Bubbles  of  gas  had  been  passed 
with  the  urine.  Backache  across  the  lower  limibar  region  was  experi- 
enced on  one  day  only.  There  had  been  no  difl&culty  in  starting  the 
stream  and  no  diminution  in  its  size;  no  sense  of  residual  urine,  no 
incontinence,  no  unmistakable  blood  in  the  urine,  no  actual  pain,  no 
chills  or  fever.  The  appetite  had  been  fair,  the  patient  had  slept  well. 
He  complained,  however,  of  a  loss  of  energy  during  the  past  several 
months  and  of  a  loss  of  weight  during  the  past  year,  of  18  pounds. 

Examination  found  a  well  developed  and  undernourished  adult 
male  of  advanced  years  who  lay  comfortably  in  bed  without  evident 
distress  or  pain.  Temperature,  pulse  and  respirations:  normal.  The 
general  physical  findings  were  not  remarkable.  The  liver  edge  and 
lower  pole  of  the  right  kidney  were  palpable,  the  abdomen  was  other- 
wise negative.  There  was  no  costo- vertebral  tenderness.  Urine: 
yellow,  cloudy,  acid,  1.008,  slight  trace  of  albumen,  no  sugar,  many 
pus  cells.  Phthalein  excretion  in  two  hours:  35  per  cent.  Hemo- 
globin: 80  per  cent.  White  blood  count:  22,000.  Blood  Wassermann: 
negative.  Cystoscopie  examination  found  evidence  of  rather  marked 
cystitis.  In  the  mid-line  posteriorly,  above  the  trigone,  was  a  small 
discrete,  reddened  area,  raised  and  uneven  in  appearance,  and  appar- 
ently inflammatory  in  nature.  Pus  was  found  in  the  bladder  and  right 
kidney  urines.  There  was  no  flow  from  the  left  side.  A  colon  bacillus 
was  grown  in  culture.    X-ray  studies  and  pyelograms  were  negative. 

Believing  the  condition  to  be  one  of  chronic  infection,  pelvic  lavage 
was  begun.  The  patient  had  a  very  sharp  reaction  to  treatment. 
There  followed  a  prolonged  period  of  fever,  and  several  days  of  stub- 
born diarrhea  which  was  believed  to  be  a  concomitant  of  the  fever  and 
toxemia.  The  urine  continued  to  be  exceedingly  cloudy.  Further 
cystoscopie  treatments  were  of  course  impossible  at  the  time,  but  bladder 
lavage  was  given  daily  in  an  attempt  to  combat  the  marked  cystitis.  The 
patient  made  httle  progress;  he  did  not  gain  strength;  the  fever  con- 
tinued and  the  urine  became  so  foul  that  it  was  fecal  in  both  appearance 
and  odor.  In  an  attempt  to  find  a  bladder  fistula  a  cystoscopie  exami- 
nation was  performed  but  in  the  presence  of  rampant  infection  a  sat- 
isfactory- study  could  not  be  made.  A  barium  enema  was  ordered  with 
the  interesting  result  that  several  hours  later  barium  was  passed 
through  the  urethra.  The  X-ray  plate  showed  a  definite  irregularity  in 
outhne  in  the  lower  portion  of  the  sigmoid.  With  a  diagnosis  of  vesico- 
sigmoid fistula  due  to  carcinoma  or  diverticulitis,  operation  was  per- 
formed. A  chronic  inflammatory  condition,  diverticulitis,  was  found  to 
be  present  in  the  lower  sigmoid.  Attachment  to  the  bladder  had 
taken  place  with  subsequent  communication  between  the  two  structures. 
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Case  II.     Peter  Bent  Brigham  Hospital.     Surgical  no.  12948. 

A  Candian  merchant-tailor,  married,  aged  sixty-four,  entered  the  hos- 
pital on  August  11, 1920,  complaining  of  backache,  cloudy  urine,  and  the 
passage  of  gas  through  the  urethra.  The  patient  was  born  in  New- 
foundland and  he  had  spent  most  of  his  life  in  that  country.  He  had 
the  usual  childhood  infections.  He  had  ''rheumatism"  fifteen  years 
before,  and  for  several  years  he  had  suffered,  intermittently,  pains  in 
the  arms  and  legs.  The  joints  were  not  affected.  Many  years  ago  in 
England  he  suffered  a  few  days  of  suprapubic  pain  associated  with 
rectal  tenesmus.  There  were  no  urinary  symptoms  at  that  time. 
Eight  years  ago  he  had  lumbago  which  was  marked  by  pain  and  stiffness 
in  the  lumbar  spine,  lasting  for  two  or  three  months.  The  health  of  the 
patient  had  otherwise  been  good.  He  had,  however,  been  chronically 
constipated. 

Eighteen  months  before  admission  the  patient  had  la  grippe.  He  was 
critically  ill  but  did  not  have  pneumonia.  After  two  or  three  weeks  he 
went  to  work  against  the  advice  of  his  physician  and  "caught  cold." 
He  then  began  to  complain  of  increased  frequency  of  urination  and 
urgency  and  an  occasional  sense  of  residual  urine.  There  were  no 
actual  dysuria  but  urination  was  followed  by  a  sense  of  marked  discom- 
fort in  the  glans  penis.  The  urine  was  cloudy  but  not  bloody.  There 
was  no  difficulty  in  starting  the  stream  and  no  lack  of  bladder  control. 
Bladder  lavage  was  given  by  the  physician,  who  later  suggested  the 
possibility  of  a  recto-vesical  fistula  when  the  patient  began  to  pass  gas 
per  urethram  at  the  time  of  voiding.  The  patient  complained  also  of 
occasional  backache  most  marked  in  the  left  lumbar  region.  He  had, 
however,  regarded  that  portion  of  his  back  as  a  "weak  point"  and  he 
had  therefore  for  a  long  time  worn  woolen  garments  because  he  "caught 
cold"  in  his  back  so  easily.  Six  weeks  after  the  beginning  of  bladder 
difficulty,  the  right  testicle  became  swollen,  red,  painful  and  tender. 
The  acute  symptoms  soon  subsided  but  the  sweUing  persisted  for  about 
two  months.  The  urinary  difficulties  above  described  continued  with 
occasional  periods  of  relief.  After  about  four  months  the  patient  con- 
sulted a  urologist  who,  after  cystoscopic  study,  made  a  diagnosis  of  chronic 
colon  bacillus  infection.  He  was  able  to  live  in  comparative  comfort 
but  with  persistent  occasional  periods  of  cloudy  urine  and  gas  per 
urethram,  associated  with  increased  frequency.  Excessive  exercise 
and  exposure  to  cold  weather  usually  precipitated  an  attack.  He  felt 
otherwise  well  save  for  the  fact  that  he  became  fatigued  rather  easily. 
His  appetite  was  good,  and  he  slept  well.  He  stated  that  he  had  lost 
about  10  pounds  in  the  past  year  and  a  half,  but  that  this  loss  had  not 
been  progressive. 

Examination  found  a  well  developed  and  well  nourished,  rather  obese 
adult  male  of  advanced  years.  His  appearance  was  not  suggestive  of 
critical  illness.  Temperature,  pulse  and  respirations:  normal.  The 
routine  physical  examination  was  not  remarkable.  The  abdomen  was 
adipose  and  palpation  was  unsatisfactory.  There  was  no  muscle  spasm 
and  no  masses  were  felt.     The  liver  edge  was  barely  palpable ;  the  spleen 
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and  kidneys  were  not  palpable.  There  was  slight  tenderness  in  the  left 
costo- vertebral  region  and  definite  tenderness  on  the  right  side,  at  the 
tip  of  the  12th  rib.  Urine:  cloudy,  acid,  1.008,  shght  trace  of  albumen, 
no  sugar,  many  pus  ceUs.  Hemoglobin:  90  per  cent.  White  blood 
count:  13,000.  Cystoscopic  examination  revealed  mild  cystitis,  inac- 
tive infection  in  the  left  renal  pelvis,  and  an  active  right  pyehtis  marked 
by  the  presence  of  pus  in  the  right  ureteral  specimen  and  a  positive  colon 
bacillus  culture  on  that  side. 

With  this  evidence  of  chronic  infection  and  without  demonstrable 
signs  of  other  pathologj',  lavage  of  the  right  renal  pelvis  was  begun. 
The  patient  returned  to  his  home  and  reported  at  the  hospital  fre- 
quently for  treatment.  Under  the  course  of  therapy,  his  condition 
improved.  He  reported  that  his  urine  was  more  clear,  and  that  his 
pneumaturia  was  less  marked  although  it  did  not  disappear.  After 
several  weeks,  however,  following  exposure  to  cold,  he  again  became 
extremely  uncomfortable.  The  urine  was  clouded  with  pus  and  gas  was 
passed  frequently  per  urethram.  As  soon  as  his  condition  permitted,  a 
barium  enema  was  ordered,  with  the  interesting  result  that  a  few  hours 
later,  barium  sulphate  was  passed  with  the  urine.  The  x-ray  plate  of 
the  large  intestine  revealed  a  lesion  of  the  pelvic  portion  of  the  sigmoid. 
Cystoscopic  study  of  the  bladder  then  revealed  in  the  mid-Hne  poste- 
riorly, near  the  vault,  a  small  punched-out  reddened  opening. 

With  a  diagnosis  of  diverticulis  of  the  large  bowel  with  a  vesico- 
cohc  fistula,  operation  was  performed.  The  diverticuUtis  of  the  sigmoid 
was  found  and  the  bowel  was  adherent  to  the  bladder.  The  two 
structures  were  divided  and  a  communicating  fistulous  tract  was 
revealed. 

Diverticulitis  of  the  sigmoid  is,  in  all  probabihty,  the  direct  cause 
of  most  vesico-cohc  fistulae.  It  is  an  interesting  condition  about  which, 
until  comparatively  recently,  Uttle  has  been  known.  An  excellent 
review  of  the  subject  was  pubHshed  in  1908,  by  Dr.  Telling  of  Leeds. 
His  work  may  be  found  in  the  London  Lancet  of  March  21,  and  28  of 
that  year.  A  complete  discussion  of  the  disease  cannot  be  attempted 
this  evening.  The  possibiUty  of  diverticuUtis  must  be  borne  in  mind, 
however,  in  our  consideration  of  all  cases  of  urinary  tract  infection  with 
pneumaturia. 

Dr.  J.  W.  Keefe:  Diverticuhtis  must  be  considered  as  a  condition 
which  exists  much  more  frequently  than  the  hterature  would  lead  us  to 
beheve,  and  it  is  a  condition  to  be  kept  in  mind  in  all  cases  of  persistent 
pyuria  associated  with  the  passage  of  gas  from  the  urethra. 

Dr.  A.  L.  Chute  :  I  should  like  to  ask  the  further  fate  of  the  two  cases 
of  diverticuhtis  reported  by  Dr.  Graves. 

Dr.  Graves:  I  thought  I  would  not  take  more  of  your  time  by  dis- 
cussing these  cases  bej'ond  the  point  of  diagnosis.  In  case  1  a  consid- 
erable area  of  the  sigmoid  was  involved.     In  a  first  stage  operation  the 
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fistula  was  repaired  and  a  colostomy  was  performed.  In  a  subsequent 
operation  a  resection  of  the  affected  bowel  was  accomplished  with  very 
satisfactory  results.  In  case  2,  a  simple  repair  of  the  fistula  seemed 
sufficient.  It  is  possible,  however,  in  such  a  case,  that  the  involved 
area  of  intestine  may  require  further  surgical  treatment  at  some  later 
date. 

Dr.  R.  F.  O'Neil:  I  should  like  to  ask  what  the  end  result  was  in 
the  two  cases  of  diverticulitis  which  Dr.  Graves  reported. 

Dr.  J.  W.  Keefe:  I  would  also  like  to  have  Dr.  Graves  state  what 
was  done  after  this  diagnosis  was  made. 

Dr.  Graves:  The  first  case  that  I  reported,  that  of  the  individual  in  a 
very  excellent  state  of  health  with  a  history  of  an  excellent  tolerance  of 
has  infection,  was  operated  on  and  a  diverticulitis  of  the  pelvic  portion 
of  the  sigmoid  was  found  which  apparently  had  given  but  little  inflam- 
matory reaction.  At  one  point  the  characteristic  hyperplastic  reaction 
had  taken  place  with  adhesions  to  the  bladder  and  a  perforation  through 
into  the  bladder  cavity.  It  did  not  seem  justifiable  in  that  individual 
to  go  farther  than  the  separation  of  the  two  structures  and  the  closure 
of  the  fistula.  That  was  done  and  the  patient  made  a  satisfactory  re- 
covery. The  last  week  or  so  of  the  convalescence  was  complicated  by  a 
recurrence  of  fever  and  by  a  slight  discomfort  in  the  lower  abdomen  on 
the  left  side.  It  seems  entirely  probable  that  that  was  due  to  a  flare-up 
in  the  area  involved  in  the  diverticulitis.  It  also  seems  certain  that  at 
some  time  in  the  next  few  months  that  patient  must  undergo  further 
operative  treatment  for  resection  of  that  portion  of  the  bowel.  We 
can  give  him  no  assurance  that  that  will  not  repeat  its  pathology.  The 
condition  was  so  benign  at  the  first  operation  that  that  course  did  not 
seem  justifiable. 

The  second  case  presented  a  different  picture.  The  individual  was 
in  a  much  poorer  condition.  The  inflammatory  process  in  the  sig- 
moid had  gone  on  to  tumor  reaction,  and  that  individual  was  given  a 
two-stage  operation,  first  a  cecostomy  and  then  a  resection  of  the  sig- 
moid. He  made  a  satisfactory  recovery.  His  wounds  have  been 
entirely  closed,  and  his  present  condition  is  satisfactory. 

Dr.  W.  C.  Quinby:  In  regard  to  these  two  cases  reported  by  Dr. 
Graves,  there  are  two  points  which  are  worth  noting.  The  first  is  the 
extreme  minuteness  of  the  communication  between  the  intestine  and 
the  bladder.  In  one  case  this  was  so"  small  that  I  cystoscoped  the 
patient  twice  before  discovering  the  fistulous  opening.  Of  course  the 
presence  of  a  large  amount  of  infection  also  increased  the  difficulty  in 
accurately  observing  the  hole.  This  was,  as  I  say,  very  minute  and 
bore  no  similarity  whatever  to  those  cases  in  which  a  fistula  occurs 
between  the  intestine  and  bladder  as  a  result  of  malignancy. 
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The  second  point  is  that  in  neither  of  these  patients  was  there  any  his- 
tory of  an  inflammatoiy  process  on  the  left  side  of  the  abdomen,  a  history- 
which  we  know  is  common  in  many  cases  of  diverticuhtis.  It  is  hard  for 
me  to  understand  in  the  absence  of  this  historj'  what  the  pathological 
process  is  which  underlies  the  formation  of  a  fistulous  tract  between 
the  intestine,  and  so  stout  walled  a  structure  as  the  bladder. 

Dr.  Graves  has  discussed  the  treatment  of  these  cases  so  that  I  will 
not  speak  of  this  except  to  note  that  it  is  found  from  the  literature  that 
a  considerable  percentage  of  cases  of  diverticulitis  subsequently  become 
mahgnant.  This,  of  course,  is  a  strong  argument  for  resection  of  the 
bowel. 

Dr.  Keefe  :  Many  cases  are  thought  to  be  carcinoma  and  some  cases 
reported  cured  by  resection  may  have  been  cases  of  diverticuhtis.  It 
would  seem  that  they  must  be  more  common  than  we  were  led  to 
beheve  formerly.  I  have  seen  three  cases  of  diverticulitis  of  the  pelvic 
colon  and  I  am  sorry  that  I  have  not  some  X-ray  plates  that  were 
taken  of  a  physician  who  died  probably  of  a  perforation  of  a  diverticu- 
lum in  his  transverse  colon.  But  these  plates  show  that  diverticula 
while  they  are  most  common  in  the  pelvic  colon,  may  be  found  in  the 
ascending,  transverse  and  descending  colon.  This  plate  must  show  as 
many  as  eighty  diverticula  in  as  many  portions  of  the  colon.  And  I 
was  interested  to  hear  Dr.  Graves  saj'  he  was  able  to  recover  the  barium 
in  the  bladder.  In  this  case  we  used  the  barium  enema  and  we  had 
some  ver\-  good  plates  which  showed  diverticula  plainh'.  It  may  be 
you  had  only  a  few  diverticula.  I  suppose  it  is  possible  to  have  only  a 
single  one,  but  in  this  case  the  plates  showed  ven.'  plainh'  indeed  so 
that  it  would  seem  to  me  as  being  one  important  method  of  diagnosing 
diverticulitis  by  giving  a  barium  enema.  This  man  was  about  40  j'ears 
old,  he  had  pain  and  discomfort  in  his  left  side  and  finally  an  abscess 
which  I  opened  and  drained.  It  had  the  fecal  odor  that  vou  find  in 
cases  of  appendicitis.  I  had  seen  some  cases  at  the  Mayo  cfinic,  one  in 
particular  that  Dr.  Wilson,  the  pathologist,  had  demonstrated.  As 
a  matter  of  fact,  after  Dr.  ]Mayo  made  his  resection  of  the  bowel  he 
thought  it  was  cancer,  but  the  pathologist  found  it  was  diverticuhtis. 
In  my  own  case  the  condition  proved  to  be  diverticuhtis.  He  made  a 
recover^'  after  draining  the  wound,  but  he  subsequently  had  more  pain 
and  discomfort,  and  on  one  cocasion  he  reported  to  me  that  he  was 
passing  gas  through  the  urethra  and  this  continued  for  some  two  or 
three  weeks  when  he  was  willing  to  have  something  done  in  the  way  of  an 
operation.  I  had  advised  him  to  have  a  resection  of  his  pelvic  colon 
before  he  had  had  this  gas  coming  from  the  urethra.  I  operated  and 
separated  the  bowel  from  the  bladder,  but  he  had  a  mass  there  as 
large  as  your  fist  and  a  great  many  adhesions  of  the  ileum  down  to 
this  mass.  It  was  a  very  difficult  operation.  I  succeeded  in  closing 
the  opening  in  the  bladder  and  resected  his  sigmoid  but  had  to  remove 
so  much  that  I  could  not  make  an  anastomosis.  The  diverticula  were 
over  such  a  large  extent  of  the  colon.     So  I  made  a  fistulous  opening. 
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He  made  a  recovery.  This  was  done  some  six  or  eight  years  ago.  He 
is  hving  and  able  to  attend  to  his  business  although  he  has  a  fecal 
fistula. 

Dr.  A.  L.  Chute:  When  it  comes  to  operation,  we  have  two  condi- 
tions to  meet  in  these  cases  of  diverticulitis  of  the  sigmoid  that  have 
opened  into  the  bladder;  in  one  type,  such  as  the  one  Dr.  Graves 
reports,  there  is  a  little  tube-like  communication  between  the  sigmoid 
and  the  bladder;  this  is  relatively  easy  to  remedy- — in  the  other  type, 
the  diverticulum  opens  into  an  abscess  cavity  which  in  time  breaks 
down  into  the  bladder.  This  is  a  much  more  difficult  condition  to 
remedy. 

In  connection  with  this  I  think  Dr.  Binney  will  remember  a  case 
which  we  saw  with  the  late  Dr.  Maurice  Richardson  and  in  which  he 
found  starch  grains  and  vegetable  fibers  on  staining  the  urinary  sedi- 
ment. This  patient  was  operated  on  twice  and  finally  developed  acute 
general  peritonitis  and  died.  This  was  a  case  in  which  there  was  an 
abscess  cavity  that  opened  on  the  one  side  into  the  bladder,  on  the 
other  side,  into  the  diverticulum. 

I  reported  at  the  recent  meeting  of  the  New  England  Surgical  Society 
two  other  cases  of  diverticulitis  of  the  sigmoid  upon  which  I  operated. 
The  first  of  these,  seen  some  years  ago,  I  lost;  the  more  recent  one 
made  a  slow  but  satisfactory  recovery. 

I  feel  sure  that  the  thickening  of  the  sigmoid  which  one  occasionally 
sees  with  multiple  diverticula  is  often  mistaken  for  carcinoma.  In 
1913  I  saw  a  man  of  seventy-four  who  had  symptoms  that  it  was 
supposed  might  be  due  to  an  obstructing  prostate.  On  examination 
I  found  what  I  felt  sure  was  a  carcinoma  of  the  rectum — another  con- 
sultant concurred  in  that  diagnosis  and  we  advised  palliative  meas- 
ures. In  1919,  six  years  later,  this  gentleman  came  into  my  office 
quite  free  of  his  former  symptoms  and  was  desirous  that  since  my 
advice  had  been  [so  good  before  that  I  operate  upon  a  hernia  that  .was 
annoying  him.  I  believe  the  outcome  warrants  the  assumption  that 
this  man  had  a  thickened  intestine  due  to  a  multiple  diverticula  of  the 
sigmoid  and  that  he  did  not  have  carcinoma. 

Dr.  H.  Binney:  I  recall  another  case  which  did  not  have  bladder 
symptoms  but  had  obstruction.  A  colostomy  was  done,  believing  it 
to  be  cancer;  but  it  turned  out  to  be  diverticulitis.  The  patient  had 
no  further  trouble  and  is  still  going  around  with  an  artificial  anus. 

Dr.  R.  F.  O'Neil:  I  remember  cytoscoping  a  patient  at  the  hos- 
pital. He  had  a  great  deal  of  cystitis.  I  was  lucky  to  find  the  patient 
when  there  was  a  stream  issuing  into  his  bladder;  and  I  think  if  I  had 
not  seen  that,  it  might  have  been  easy  to  mistake  the  fistula  for  a 
bladder  growth  or  perhaps  an  inflammatory  process. 
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A  Modification  of  the  Bucknell  Operation  for  Penoscrotal  Angle  Hypo- 
spadias, E.  Granville  Crabtree,  Boston.  From  the  Massa- 
chusetts General  Hospital. 

Xumerous  plastic  operations  for  the  construction  of  considerable 
portions  of  the  male  urethra  have  been  de\4sed.  In  most  of  these  a 
constant  cause  of  difficulty  has  been  the  serious  trouble  experienced  in 
making  the  junction  between  the  constructed  urethra  and  the  normal 
short  channel.  Ordinarily  two  or  more  attempts  at  closure  must  be 
made  before  success  is  attained. 

BucknelP  has,  in  his  operation,  recognized  the  value  of  a  tube  con- 
structed in  continuity  ^^'ith  the  normal  channel.  This  is  accomplished 
by  making  use  of  scrotal  skin  turned  forward  toward  the  end  of  the 
penis  with  the  hinge  at  the  site  of  the  old  meatus. 

His  procedure  has  been  to  free  laterally  flaps  of  skin  from  the  shaft 
of  the  penis  leaving  a  longitudinal  strip  of  skin  on  the  shaft  of  the 
penis  to  serve  as  the  roof  of  the  new  urethra.  Parallel  incisions  are 
made  in  the  scrotal  skin  and  the  penis  sutured  down  to  the  scrotum  with 
a  catheter  in  the  new  urethra.  The  penis  is  left  sutured  to  the  scro- 
tum for  twenty-one  days  after  which  the  skin  flap  so  acquired  is  dis- 
sected free  and  serves  to  fomi  the  floor  of  the  new  urethra  and  its  raw 
surface  is  closed  over  by  lateral  skin  flaps  from  the  shaft. 
Practically  there  are  objections  to  the  operation. 

1.  The  second  stage  of  the  operation  is  performed  in  the  presence  of 
a  considerable  degree  of  sepsis.     Part  of  the  sutures  are  lost. 

2.  In  adults  it  is  difficult  to  control  erections,  which  are  disastrous 
to  plastic  operations,  for  so  long  as  three  weeks,  while  the  penis  is 
adherent  to  the  scrotum. 

3.  An  inh-ing  catheter  through  a  plastic  lessens  the  chance  of  success, 
on  account  of  ine\'itable  sepsis.- 

Although  recognizing  that  a  long  narrow  skin  flap  supported  by  a 
narrow  pedicle  is  made  in  disregard  of  all  the  rules  for  slan  grafting  in 
most  portions  of  the  body,  yet  recognizing  the  unusual  vitaUty  of 
scrotal  skin  I  have  performed  an  operation  similar  to  Bucknell's  but 
all  in  one  stage.  This  operation  seems  to  me  to  still  further  lessen 
chances  of  failure  by  ensuring  primary'  union  of  the  suture  lines, 
avoiding  the  inh-ing  catheter  drainage,  and  in  adults  lessening  the 
periods  of  danger  to  the  graft  from  erections  by  shortening  the  con- 
valescence. 

Parallel  incisions  are  made  along  the  shaft  of  the  penis  from  the 
tip  to  the  level  of  the  posterior  margin  of  the  meatus.  These  inci- 
sions are  extended  laterally  along  the  coronal  sulcus  and  flaps  of  skin 
dissected  outwards.  This  leaves  a  longitudinal  strip  of  slan  j  inch 
wide  still  adherent  to  the  shaft.  This  strip  of  skin  is  the  roof  of  the 
new  urethra. 

Below  the  level  of  the  meatus  the  parallel  incisions  are  extended 
obliquely  outwards  on  the  scrotal  skin  to  give  an  increased  width  to 

1  Bucknell,  Lancet,  September  29,  1907,  p.  887. 
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the  scrotal  skin  flap  then  continued  on  the  scrotal  skin  to  a  distance 
slightly  more  than  equal  to  that  from  the  meatus  to  the  tip  of  the 
penis.  This  extra  length  of  scrotal  skin  allows  slack  in  the  skin  flap. 
The  parallel  incisions  on  the  scrotum  are  connected  by  a  transverse 
incision.  Beginning  at  the  part  farthest  from  the  meatus  the  scrotal 
skin  is  dissected  free  from  the  scrotum  and  brought  forward  with  the 


Fig.  1,1,  Meatus;  2,  curved  lateral  incisions  along  margin  of  glans;  3,  parallel 
incisions  along  shaft;  4,  shoulder  just  posterior  to  meatus;  5,  demarkation  of 
scrotal  skin  flap. 


meatus  as  a  hinge  and  its  edges  sutured  to  the  strip  of  skin  remain- 
ing on  the  shaft  with  continuous  chromic  catgut  suture.  The  lateral 
flaps  of  skin  from  the  shaft  of  the  penis  are  loosely  approximated  across 
thfe  new  urethra  without  tension.  Sufficient  undercutting  of  flaps 
should  be  done  to  ensure  that  the  sutures  are  not  put  in  under  tension. 


TRANSACTIONS 


149 


In  order  to  avoid  inlying  catheters  I  establish  perineal  drainage  at 
the  beginning  of  the  operation.  This  is  easily  estabUshed  without 
appreciable  drainage  to  the  bulb  by  a  simple  procedure  which  I  believe 
to  be  original  with  Dr.  Richard  6'Neil.  A  small  curved  hemostat^is 
passed  down  the  urethra  to  the  desired  point  in  the  bulbous  urethra. 


Fig.  2.  1,  New  urethral  tube;  2,  new  meatus;  3,  hinge  of  scrotal  skin  flap;  4, 
lateral  flaps  reflected  from  shaft;  5,  denuded  area  on  scrotum. 

The  point  is  then  turned  outwards  so  as  to  press  upon  the  perineum,  the 
tissues  over  the  point  nicked  with  a  scalpel  and  the  instrument  pushed 
through  the  skin.  The  tip  of  a  catheter  is  placed  between  the  jaws  of 
the  hemostat  and  when  the  instrument  is  withdrawn  it  carries  the 
catheter  into  the  urethra  from  where  it  can  be  pushed  on  into  the 
bladder. 
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Perineal  drainage  is  continued  for  two  weeks.  At  this  time  the 
tube  is  withdrawn  and  the  urine  resumes  its  proper  channel  within  a 
day  or  two.  In  the  five  cases  in  which  this  operation  has  been  per- 
formed the  plastic  has  healed  by  first  intention  in  spite  of  leakage 


---£ 


Fig.  3.  1,  New  meatus;  £,  final  single  line  of  skin  sutures. 

through  the  new  urethra,  which  occurred  in  two  of  the  cases,  on  several 
occasions  during  the  convalescence. 

Where  cross  cutting  is  indicated  for  congenital  curvature  of  the  penis 
it  should  be  done  previous  to  the  plastic  operation  and  there  should 
be  at  least  two  months  interval  before  the  plastic  operation  is  done. 
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Fig.  4.  i,  Strip  of  skin  remaining  on  shaft;  2,  lateral  flaps  of  skin  freed  from 
shaft;  3,  lumen  of  new  urethra;  4,  flap  of  scrotal  skin. 


Fig.  5.  1,  Strip  of  skin  remaining  on  shaf^;  2,  flap  of  scrotal  skin;  3,  lumen  of 
new  urethra;  4,  lateral  flaps  of  skin  from  shaft;  5,  buried  cat  gut  suture;  6,  skin 
closure  suture. 
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Dr.  J.  H.  Cunningham:  I  should  like  to  ask  Dr.  Crabtree  if  this 
was  traumatic  in  origin. 

Dr.  Crabtree:  Yes.  It  was  an  attempt  to  free  the  floor  of  the 
urethra.  The  floor  of  the  urethra  was  split  clear  down  to  the  peno- 
scrotal angle. 

Dr.  Cunningham:  So  that  he  did  not  have  the  usual  curving  down  of 
the  penis? 

Dr.  Crabtree:  He  had  some  of  it  but  not  enough  to  warrant  cross 
cutting.     It  seemed  to  be  fairly  erect. 

Dr.  R.  F.  O'Neil:  In  the  cross  cutting  of  the  fibres  would  you  cut 
them  laterally?  This  band  in  the  middle  makes  no  difference  in  the 
freeing  up  of  the  penis? 

Dr.  Crabtree:  In  all  except  in  these  two  adult  cases  I  have  done 
the  cross  cutting  as  a  separate  operation. 

A  Study  of  the  Mortality  for  One  Year  in  the  Genito-Urinary  Service  of 
the  Massachusetts  General  Hospital.  J.  Dellinger  Barney,  Massa- 
chusetts General  Hospital. 

It  is  always  worth  while  to  take  account  of  stock  and  check  up  one's 
work.  While  we  like  to  know  of  our  successes  it  is  equally  important 
and  often  quite  as  instructive  to  analyze  one's  failures. 

With  this  idea  in  mind  I  have  made  a  survey  of  the  deaths  in  the 
genito-urinary  service  at  the  Massachusetts  General  Hospital  for  the 
twelve  months  between  October  1,  1919  and  October  1,  1920,  hoping 
that  by  so  doing  certain  errors  of  judgment  or  of  technic  might  be 
avoided  in  the  future. 

During  the  year  in  question  we  had  186  admissions  and  performed 
214  operations.  Sixteen  patients  died  either  within  forty-eight  hours 
after  operation  or  while  in  the  hospital,  a  mortality  of  7.4  per  cent.  We 
have  been  fortunate  enough  to  obtain  an  autopsy  in  nine  of  these. 

In  analyzing  this  group  the  writer  found  himself  obliged  to  under- 
take the  difficult,  if  not  impossible  task  of  looking  through  both  ends 
of  the  telescope  at  the  same  moment,  and  if  he  has  erred  in  his  esti- 
mate of  the  situation  is  it  because  of  this  awkward  position. 

To  offset  this,  so  far  as  possible,  the  writer  has  asked  each  of  his 
colleagues  who  were  on  service  during  the  year  to  express  his  own 
views  of  his  own  mortality,  for  there  are  often  many  points  about  a 
case  which  cannot  be  or  are  not  put  into  the  record  and  which  fre- 
quently throw  an  entirely  different  light  on  a  case. 

After  very  careful  perusal  of  the  records,  aided  by  the  memory  of 
certain  cases,  it  became  obvious  that  these  deaths  might  be  roughly 
divided  into  three  groups,  namely  unavoidable,  errors  of  omission  and 
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errors  of  commission.  It  also  was  found  that  several  cases  could  fairly 
be  placed  in  more  than  one  group. 

Under  the  first  heading  I  have  placed  nine  cases,  unavoidable  so 
far  as  it  is  possible  to  judge,  unless  one  were  to  argue  that  the\'  should 
not  have  been  operated  on  at  all.  The  futility  of  such  an  argument 
is  obvious. 

Among  these  nine  cases  there  were  three  of  stricture  of  the  urethra. 
One  was  a  man  of  fifty-five  with  a  filiform  stricture  of  the  bulbous 
urethra.  He  looked  well  but  had  a  non-protein  nitrogen  of  191  mgm. 
before  operation.  External  urethrotomy  was  done  under  spinal  novo- 
cain anesthesia.  There  was  no  untoward  reaction.  Five  days  after 
operation  in  spite  of  good  drainage  and  a  large  fluid  intake  the  non- 
protein nitrogen  was  190  mgm.  The  daily  urine  rose  from  40  to  150 
ounces,  being  as  high  as  190  ounces  two  days  before  death  which 
occurred  nineteen  days  after  operation.  Toward  the  end  coma  inter- 
vened. There  was  no  autopsy.  It  does  not  seem  as  if  anything  could 
have  been  done  to  avert  this  death.  The  kidney  damage  was  unusu- 
ally severe,  although  as  a  mere  filter  of  liquids  the  kidneys  showed 
marked  activity. 

The  second  case  was  a  feeble  old  man  of  sixty-five  who  had  been  sub- 
jected to  much  rough  and  unskilled  instrumentation  before  coming  into 
the  hospital.  There  was  complete  retention  of  urine  with  extensive 
cellulitis  of  the  penis,  scrotum  and  perineum.  Under  spinal  anesthesia 
(two  tablets  of  apothesin)  external  urethrotomy  was  performed,  to- 
gether with  multiple  incisions  of  the  infected  and  gangrenous  adjacent 
tissue.  The  operation  was  borne  poorly.  The  non-protein  nitrogen 
was  49.8  mgm.  three  days  after  operation  and  the  daily  output  of  urine 
between  70  and  80  ounces.  Normal  saline  was  given  subpectorally 
once.  Despite  all  effort  to  improve  his  condition  the  man  gradually 
failed  and  died  on  the  sixth  day  after  operation.  Autopsj^  showed 
gangrene  of  the  urethra  and  scrotum;  cj^stistis;  acute  ulcers  of  the 
stomach;  hemorrhage  into  the  stomach  and  intestines;  anemia; 
chronic  pleuritis;  edema  of  the  lower  lobes  of  the  lungs;  arteriosclerosis; 
hypertrophy  and  dilatation  of  the  heart.  This  was  an  apparently 
unavoidable  death  in  a  feeble,  septic  old  man  ^\-ith  chronic  renal  in- 
sufficiency and  no  resistance  whatever.  It  is  possible  that  more  fre- 
quent administration  of  subpectoral  salt  solution  would  have  turned 
the  scales,  but  on  the  other  hand  it  might  have  overloaded  an  already 
dilated  heart. 

The  third  patient  was  a  man  of  sixty-three  who  had  had  diabetes  for 
ten  years  and  multiple  strictures  of  long  standing.  Clinically  he  pre- 
sented a  picture  of  marked  renal  insuflSciency  with  cachexia  and  a  dry- 
red  tongue.  External  urethrotomy  was  done  under  spinal  anesthesia, 
tablet  "C"  novocain  being  used.  Everj'  effort  was  made  after  opera- 
tion to  increase  the  renal  excretion  and  decrease  the  marked  toxemia. 
The  daily  urine  rose  to  as  much  as  180  ounces  at  times.  In  spite  of  a 
non-proteid  nitrogen  test  of  38.4  mgm.,  the  phenolsulphonephthalein 
test  was  only  about  10  per  cent  in  two  hours,  with  an  appearance  time  of 
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thirty-five  minutes  on  the  eighth  day  after  operation.  The  patient 
died  on  the  ninth  day  dehrious  and  in  coma.  He  was  seen  by  Dr.  R. 
H.  Fitz  who  excluded  the  possibiUty  of  diabetic  acidosis.  No  autopsy 
was  obtained.  This  was  an  urgent  operation  on  a  feeble  old  man  with 
acute  retention  added  to  chronic  retention,  diabetes,  low  urinary  output 
and  no  resistance. 

There  were  four  patients  with  obstructing  prostate  of  the  benign 
adenomatous  type.  The  first  was  that  of  a  feeble  man  of  seventy-two, 
who  survived  his  first  stage,  and  later  his  second  stage  suprapubic 
operation,  only  to  end  up  with  a  secondary  hemorrhage  from  the  pro- 
static cavity  on  the  seventh  day  after  prostatectomy.  The  bleeding 
was  quickly  and  completely  controlled  by  the  insertion  of  a  Hagner 
bag,  primary  ether  being  administered.  Shortly  after  this  procedure 
the  temperature  rose,  parotitis  developed  and  a  blood  culture  showed 
streptococci.  Death  occurred  thirty-five  days  later  from  septicemia 
and  terminal  broncho-pneumonia.  Autopsy  showed  abscess  of  the 
lung;  chronic  pleuritis;  arteriosclerosis;  hypertrophy  and  dilatation  of 
the  heart;  soft  hyperplastic  spleen;  cyst  of  the  kidneys;  streptococcus 
septicemia.  This  was  a  personal  case  and  I  did  not  see  at  the  time, 
nor  have  I  thought  since  that  the  death  could  have  been  averted. 

Another  case  of  obstructing  prostate  complicated  with  vesical  calculi 
had  a  suprapubic  cystotomy  under  local  novocain,  anesthesia,  the 
stones  being  easily  removed  at  this  time.  All  went  well  for  fifteen 
days  after  operation,  when  the  patient  suddenly  died  of  an  acute 
internal  hemorrhage.  This  was  found  at  autopsy  to  be  from  a  duodenal 
ulcer,  a  lesion  which  had  been  suspected  by  our  medical  brethren  in 
whose  ward  the  patient  had  been  under  observation.  He  was  uremic, 
had  more  or  less  complete  retention  of  urine,  and  thorough  drainage 
of  his  urinary  tract  seemed  to  be  imperative.  He  had  two  blood 
transfusions  after  this  operation  and  his  general  condition  was  slowly 
but  steadily  improving.  It  is  not  beheved  that  cystotomy  influenced 
the  onset  of  internal  hemorrhage. 

The  third  case  was  that  of  a  man  of  sixty-two  in  fair  condition,  but 
who  had  had  considerable  hematuria.  Cystotomy  from  drainage  was 
done  under  local  novocain  anesthesia  with  no  evidence  of  post-operative 
shock  or  reaction.  Pneumonia  developed  on  the  third  day  and  the 
patient  died  on  the  twelfth  day  after  t)peration.  The  renal  output  im- 
proves steadily  after  operation.  Apparently  an  unavoidable  respiratory 
infection  in  an  old  man. 

Finally  there  was  a  man  of  sixty-nine  years  with  a  strongly  positive 
blood  Wassermann  and  a  phthalein  test  appearing  in  thirty  minutes 
(intravenous)  and  with  only  5  per  cent  in  two  hours.  The  non-proteid 
nitrogen  ranged  from  57  mgm.  to  33.5  mgm.  Cystotomy  was  done 
under  local  novocain  anesthesia,  drainage  continuing  for  fifteen  days, 
with  increasingly  satisfactory  tests  of  renal  function.  Eight  days 
after  prostatectomy  the  temperature  rose,  the  patient  became  drowsy, 
the  tongue  was  red  and  dry  and  the  urine  decreased  in  amount.  Sub- 
pectoral salt  solution  increased  the  daily  urine  to  an  amount  ranging 
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from  40  to  70  ounces,  but  produced  little  effect  upon  the  clinical  signs 
of  uremia.  The  patient  died  on  the  nineteenth  day  after  operation  of 
a  terminal  broncho-pneumonia.  There  was  no  autopsy.  In  view  of 
the  onset  of  renal  insufl&ciency  despite  long  prehminary  drainage  and 
increasingly  satisfactory^  tests  we  were  deahng  here  with  a  type  of  case 
of  which  I  have  seen  several.  All  goes  well  under  suitable  and  suffi- 
ciently long  preoperative  drainage  and  the  standards  of  safety  which 
we  have  set  up  are  compHed  with.  Convalescence  is  satisfactory  for  a 
certain  length  of  time,  yet  in  spite  of  every  effort  renal  insufficiency 
intervenes,  often  ending  fatally.  Were  it  possible  to  pick  out  such  a 
case  beforehand  a  fatality  might  be  avoided  by  longer  preoperative 
drainage.  The  case  just  cited  would  then  come  under  my  heading  of 
errors  of  omission. 

Still  another  case  of  obstructing  prostate,  this  time  maUgnant,  has 
been  included  among  the  unavoidable  deaths.  He  was  a  man  of 
sixty-two,  in  poor  condition.  He  had  had  two  previous  suprapubic 
operations,  together  with  a  treatment  by  radium  at  a  hospital  in  another 
city.  There  was  a  large  suprapubic  sinus  and  a  foul  bladder  and  pro- 
static cavity.  Under  spinal  anesthesia  the  sinus  was  enlarged  and 
the  bladder  explored.  Considerable  prostatic  tissue  had  been  removed 
either  by  the  knife  or  by  radium,  leaving  a  cavity  surrounded  by  a 
dense  wall  of  malignant  growth.  A  large  suprapubic  tube  was  left  in 
place  and  the  bladder  cleaned  as  well  as  possible.  The  patient  fared 
badly  after  operation  dying  in  forty-eight  hours  of  a  terminal  broncho- 
pneumonia. The  daily  urine  was  large  in  amount  and  there  was  no 
evidence  of  renal  insufficiency.  It  is  possible  that  spinal  anesthesia 
had  a  share  in  the  fatal  outcome — if  so  it  should  be  considered  an  error 
of  commission.  But  in  view  of  marked  emphysema  and  a  few  scat- 
tered rales  ether  seemed  strongly  contraindicated  and  gas  oxA'gen  did 
not  appear  to  be  a  wise  choice. 

There  was  one  case  of  primary  cancer  of  the  urethra  in  a  man  of 
sixty-four,  interesting  because  of  its  extreme  rarity.  The  preoperative 
diagnosis  was  stricture  of  the  urethra  and  periurethral  abscess,  a  mis- 
take often  made  in  these  cases.  Spinal  anesthesia  was  given.  After 
vain  attempts  to  enter  the  bladder  through  the  perineum  and  the 
excision  of  a  part  of  the  cancerous  mass  for  pathologic  examination, 
suprapubic  cystotomy  was  done.  All  went  well  for  thirteen  days  after 
operation  when  chest  signs  developed  and  the  patient  died  on  the 
twenty-sixth  day  of  bronchopneumonia.  Meantime  edema  of  the 
right  thigh,  and  the  condition  of  the  lungs  made  it  clear  that  we  were 
deaUng  with  metastases  in  the  pelvis  and  pleural  cavity.  Unfortu- 
nately there  was  no  autopsy. 

The  last  case  in  my  Ust  of  unavoidable  deaths  is  that  of  a  man  of 
fifty  with  renal  tuberculosis.  Nephrectomy  was  done  without  diffi- 
culty or  complications.  Seven  days  later  the  temperature  rose  and 
from  then  until  his  death  on  the  twenty-seventh  day  the  patient 
steadily  failed.  On  the  day  of  death  there  was  cyanosis,  abdominal 
distension  with  a  board-hke  bellj'  and  tenderness  in  the  left  lower 
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quadrant  (nephrectomy  was  on  the  right).  Autopsy  showed  small 
multiple  diverticula  of  the  bladder  with  necrosis  and  perforation;  gen- 
eral fibrino-purulent  peritonitis;  tuberculosis  of  the  lungs  with  cavity 
formation,  and  chronic  pleuritis.  The  peritonitis  may  have  resulted 
from  the  nephrectomy  (in  which  event  the  case  must  go  under  errors 
of  commission)  but  the  autopsy  would  indicate  its  origin  from  a  diver- 
ticulum of  the  bladder  which  had  sloughed  through  into  the  peritoneal 
cavity. 

Coming  now  to  errors  of  omission  I  have  placed  here  two  cases  with 
a  doubtful  third.  The  latter  was  a  case  of  stricture  of  the  urethra, 
already  listed  as  unavoidable.  Death  was  due  to  renal  insufficiency, 
but  it  is  possible  that  more  active  measures,  in  the  form  of  subpectoral 
salt  solution  might  have  saved  the  patient. 

Of  the  other  two  cases  one  was  a  patient  forty-six  years  old  with  cal- 
culus pyonephrosis,  and  certain  disturbances  of  the  reflexes  suggesting 
syphilis  of  the  central  nervous  system.  Nephrectomy  was  difficult  as 
there  was  a  thick,  stiffened  pedicle.  After  removal  of  the  kidney  a 
branch  of  the  renal  vein  slipped  out  of  the  clamp  with  the  loss  of  con- 
siderable blood,  an  unfortunate  accident  which  but  few  surgeons  have 
escaped.  After  operation  the  systolic  blood  pressure  was  but  55  mm., 
this  rising  to  68  mm.  after  transfusion,  and  being  130  mm.  two  days 
later.  Hemiplegia  and  aphasia  developed  and  the  patient  died  three 
days  after  operation. 

Autopsy  showed  encephalomalacia  of  the  left  hemisphere;  syphilitic 
aortitis;  ulcer  of  the  duodenum,  chronic  pleuritis. 

It  seems  unfair  to  the  surgeon  to  place  this  case  under  errors  of  com- 
mission in  view  of  the  difficulties  of  handling  the  renal  pedicle.  It 
seems  equally  unfair  to  place  it  under  errors  of  omission,  for  although 
it  was  recognized  that  the  central  nervous  system  was  seriously  dam- 
aged, the  patient  was  obviously  in  need  of  the  removal  of  a  badly  in- 
fected kidney,  and  it  did  not  seem  as  if  this  condition  was  such  as  to 
contraindicate  nephrectomy.  While  there  was  an  unfortunate  com- 
bination of  circumstances  in  this  case,  which  make  its  exact  classifi- 
cation difficult,  I  think  that  in  another  similar  case  nephrectomy  would 
be  advocated. 

The  second  case  was  one  of  multiple  diverticula  of  the  bladder  with 
a  very  bad  urine.  During  preliminary  catheter  drainage  bilateral 
epididymitis  (requiring  epididymotomy  under  ether  on  one  side)  and 
periurethral  abscess  developed.  Suprapubic  drainage  was  then  estab- 
lished and  continued  for  twenty-one  days  with  much  improvement  of 
the  general  condition.  The  non-proteid  nitrogen  at  this  time  was  32.5 
mgm.  a  figure  within  normal  limits.  A  phenolsulphonephthalein  test 
might  also  have  been  done.  Under  ether,  and  after  a  bloody  and  diffi- 
cult operation  of  three  hours  duration,  a  large  portion  of  the  bladder 
base  was  excised.  The  patient  did  quite  well  for  a  week,  then  showed 
evidences  of  sepsis  and  in  spite  of  Carrel  tubes  and  injections  he  died 
on  the  twenty-second  day.  In  summarizing  the  case  the  surgeon  wrote 
"In   poor   shape   from   severe   cystitis   due   to  multiple   diverticula. 
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Drained  by  cystotomy,  later  two  diverticulum-bearing  areas  at  base  of 
bladder  resected.  Drainage  not  adequate.  Patient  slowly  failed  and 
died  from  sepsis  and  abscess  of  the  kidney.  Perineal  drainage  would 
have  been  better." 

Autopsy  showed  diverticula  of  the  bladder;  cystitis  with  areas  of 
necrosis  and  disintegration  of  the  bladder  wall,  with  extension  of  the 
process  into  the  pericystic  and  retroperitoneal  tissues,  with  fibrino- 
purulent  locahzed  peritonitis;  abscess  of  the  prostate  and  left  epididy- 
mis; ureteritis;  double  pyelitis;  right  suppurative  nephritis;  fatty 
metamorphosis  of  the  Uver. 

While  this  case  has  been  classed  under  errors  of  omission  it  might 
also  be  included  imder  errors  of  commission.  Although  it  may  have 
been  detrimental  to  the  patient  to  administer  ether  for  so  long  a  time  in 
the  presence  of  obvious  damage  to  the  kidneys,  the  use  of  gas-oxj'gen  for 
three  hours  would  have  been  difficult  if  not  impossible.  Furthermore, 
owing  to  the  necessity  for  the  Trendelenberg  position  and  the  length 
of  time  required  for  the  operation  spinal  anesthesia  was  out  of  the 
question.  While  it  is  possible  that  perineal  drainage  would  have  pre- 
vented such  extensive  suppuration  the  longer  time  required  to  open  up 
the  perineum  would  have  added  another  load  to  the  patient's  burden. 

Under  the  heading  of  errors  of  commission  I  have  placed  seven  cases, 
of  whom  one  had  already  been  placed  in  the  unavoidable  Ust  and  there 
discussed,  and  two  in  the  Hst  of  errors  of  omission. 

Of  the  remaining  four  one  was  a  man  of  sevent3'-two  with  cancer  of 
the  prostate.  His  blood  pressure  was  195  systolic,  95  diastohc.  There 
was  clearly  a  marked  degree  of  arteriosclerosis.  Suprapubic  drainage 
was  established  with  the  aid  of  local  novocain  anesthesia.  Eleven  days 
later,  the  local  and  general  condition  being  considered  satisfactory, 
spinal  anesthesia  was  administered.  This  was  done  with  two  and  a 
quarter  "  C"  tablets  of  novocain.  Immediately  after  this  procedure  the 
patient  collapsed,  developing  that  curious  and  characteristic  symptom- 
complex  which  sometimes  follows  the  administration  of  spinal  anes- 
thesia, a  phenomenon  seen  but  rarely  now  since  we  know  more  about  the 
proper  dosage.  After  a  time  the  patient  raUied,  as  is  generally  the  case. 
It  would  appear  to  have  been  wiser  to  let  well  enough  alone.  Instead 
of  this,  but  only,  it  is  fair  to  say,  after  discussion  of  the  situation  with 
his  colleagues,  the  surgeon  continued  with  the  prostatectomy.  The 
gland  was  found  to  be  cancerous  and  forty-five  minutes  was  consumed  in 
removing  it.  There  was  but  httle  bleeding.  The  effects  of  the  spinal 
anesthesia,  plus  that  of  the  operation  were  too  great  for  the  patient's 
resistance,  and  he  died  within  an  hour  after  lea\'ing  the  operating  table. 
No  autopsy  could  be  obtained. 

The  next  case  was  an  obese,  apparently  healthy  woman  of  thirty-six 
years  with  a  large  vesico-vaginal  fistula  of  over  a  year's  duration.  A 
year  before  entrance  she  had  had  a  hysterectomy,  and  an  unsuccessful 
attempt  had  been  made  to  repair  the  fistula.  Between  the  time  of  her 
entrance  to  the  hospital  in  June,  1920,  and  the  following  August  six 
operations  were  performd,  the  patient  being  under  ether  between  two 
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and  three  hours  in  all  but  one  of  them,  and  much  blood  being  lost. 
After  the  last  operation  she  was  badly  shocked  and  died  three  days 
later.  Autopsy  showed  focal  pneumonia;  purulent  pleuritis;  hyper- 
trophy and  dilatation  of  the  heart;  soft  hyperplastic  spleen;  chole- 
lithiasis; streptococcus  septicemia. 

While  there  is  no  question  that  this  was  a  difficult  case  it  seems  to 
be  equally  clear  that  there  was  too  frequent  a  sequence  of  long  and 
bloody  operations. 

The  third  case  was  a  man  of  sixty-four  years,  with  a  benign  obstruct- 
ing prostate  and  vesical  calculi.  He  was  in  fair  condition  and  was 
much  improved  after  suprapubic  cystotomy  under  local  anesthesia. 
Prostatectomy  was  then  performed  under  spinal  anesthesia,  this  con- 
sisting of  two  and  a  half  tablets  of  "C"  novocain  in  2.5  cc.  of  dis- 
tilled water,  diluted  with  2  cc.  of  spinal  fluid,  a  total  volume  of  4.5 
cc.  This  was  injected  into  the  third  lumbar  space.  In  addition  to 
this  a  small  amount  of  ether  was  necessary.  The  patient  did  well  for 
a  few  days  after  operation  when  the  temperature  rose,  meningeal  symp- 
toms developed,  and  the  patient  died  on  the  fourteenth  day  after  oper- 
ation. Autopsy  showed  purulent  meningitis ;  abscess  of  the  epididymis ; 
cystitis;  small  miliary  abscesses  of  the  kidneys;  acute  endocarditis; 
arteriosclerosis;  hypertrophy  and  dilatation  of  the  heart;  soft  hyper- 
plastic spleen;  pneumococcus  septicemia. 

Coming  so  shortly  after  spinal  anesthesia  the  question  properly 
arises  whether  the  meninges  were  infected  at  the  time  of  this  procedure. 
So  far  as  is  known  there  was  no  break  in  the  technic  of  the  adminis- 
tration of  the  anesthetic.  If  one  can  eliminate  this  possibility  the 
case  belongs  in  the  list  of  unavoidable  deaths,  otherwise  it  must  go  under 
errors  of  commission. 

Finally  there  is  the  case  of  a  woman  of  fifty-six,  well  nourished  and 
in  good  condition,  who  was  admitted  with  a  diagnosis  of  cancer  of  the 
bladder.  The  growth  was  near  the  bladder  neck  and  it  had  been  fulgurated 
without  success  on  several  occasions.  Suprapubic  cystotomy  was  per- 
formed under  ether  and  the  growth  which  was  indurated  and  ulcerated, 
and  which  was  found  to  involve  the  bladder  neck  and  the  region  of  the 
right  ureter,  was  cauterized.  This  was  a  personal  case  and  although 
I  have  a  distinct  recollection  of  removing  a  section  of  the  growth  for 
pathological  examination,  the  pathologist  apparently  never  received  it. 
The  small  size  of  the  growth,  the  lack  of  evidence  of  metastases,  and  the 
patient's  excellent  condition  made  the  prospects  of  a  successful  total 
cystectomy  seem  brilhant.  As  a  first  step  bilateral  ureterostomy  was 
done,  the  proximal  ends  being  brought  out  into  the  loins.  All  went 
well  for  eight  daj'-s  when  a  rise  of  temperature  and  faulty  drainage  from 
the  ureters  made  it  apparent  that  the  operation  was  not  going  to 
succeed.  Accordingly  bilateral  nephrotomy  was  performed,  the  tubes 
being  pulled  directly  into  the  renal  pelvis  by  means  of  a  clamp  which 
pierced  the  renal  cortex  from  within  outwards.  Satisfactory  drainage 
was  maintained  from  both  sides  for  a  few  days,  when  the  tubes  worked 
themselves  out  of  the  kidney.    Attempts  to  replace  the  tubes  through 
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the  cortex  and  into  the  renal  pelvis  met  with  little  or  no  success,  and  the 
urine  leaked  as  much  if  not  more  around  the  tubes  than  through  them. 
The  question  of  still  another  operation  to  replace  the  tubes  properly 
was  discussed  but  abandoned  in  the  behef  that  it  would  be  difficult, 
perhaps  impossible,  owing  to  the  previous  operations  and  to  the  con- 
siderable obesity  of  the  patient.  As  time  went  on  grave  secondary 
anemia  developed,  together  with  a  severe  and  persistant  cough.  The 
t-emperature  remained  elevated  and  the  urine  which  leaked  from  the 
two  sinuses,  became  more  and  more  purulent.  Death  occurred  on  the 
seventy-second  day  after  operation.  We  were  fortunate  enough  to  obtain 
an  autopsy.  This  showed  a  bilateral  pyonephrosis;  extensive  phelgmon 
of  the  retroperitoneal  (perirenal)  tissues  on  the  left;  anemia;  ulcer  of  the 
duodenum;  fatty  metamorphosis  of  the  liver.  The  bladder  looked 
entirely  normal  and  no  evidence  of  cancer  either  in  this  organ  or  else- 
where could  be  found.  Permission  could  not  be  obtained  for  exami- 
nation of  the  organs  of  the  chest.  In  view  of  the  absence  of  any 
evidence  of  cancer  at  the  autopsy  the  question  arises  as  to  whether 
there  was  a  mistake  in  diagnosis,  the  growth  being  a  simple  ulceration 
of  unknown  origin,  or  whether  the  entire  cancer  was  removed  by  the 
cautery,  curette  and  knife.  Be  that  as  it  may  the  woman's  death  is 
pretty  definitely  due  to  an  error  of  technic  in  the  performance  of  both 
ureterostomy  and  nephrotomy. 

The  same  methods  were  employed  for  both  operations  which  I  have 
found  successful  in  a  few  other  cases  of  like  nature,  yet  for  some  reason 
good  results  were  not  attained.  Ureterostomy  was  performed  first  so 
that  in  the  event  of  its  failure  nephrostomy  could  still  be  done,  thus 
giving  the  patient  two  chances  of  success.  It  is  hard  to  saj'  what  pro- 
cedure I  should  tr3^  in  another  similar  case,  but  in  view  of  Lower's  suc- 
cess with  uretero-sigmoidostomy  I  would  certainly  consider  this  opera- 
tion seriously.  All  I  can  say  in  justification  of  the  failure  in  these 
operations  is  that  the  patient  was  very'  fat,  making  operations  which  are 
difficult  even  in  a  thin  individual  a  matter  of  much  greater  difficulty  and 
uncertainty. 

Having  recited  in  perhaps  wearisome  detail  our  fatalities  during  the 
year  in  question  one  may  well  ask  what  has  been  gained  from  this 
review,  which  will  prevent  a  repetition  of  the  program  another  year. 
I  wish  firstly  to  emphasize  the  fact,  perfectly  well  known  to  all  having 
staff  appointments  in  a  large  public  hospital,  that  the  average  patient 
coming  to  such  a  hospital  is  a  much  poorer  risk  than  the  average  patient 
with  similar  lesions  seen  in  private  practice.  Under-nourishment, 
hard  work,  an  excess  of  alcohol,  uncured  venereal  disease,  neglect  or 
unskilled  treatment  of  the  disease  for  which  they  are  admitted  con- 
tribute greatly  to  the  difficulties  of  attaining  success.  The  mortahty 
is,  therefore,  higher  for  the  most  part  than  obtains  in  private  practice. 
For  the  reasons  just  enumerated  one  will  therefore  alwaj's  be  likely  to 
find  that  a  large  number  of  the  fatalities  in  hospital  practice  will  fall 
into  the  "unavoidable"  column.  Secondly  the  "errors  of  commission" 
were  those  of  judgment  or  of  technic.     No  defence  is  offered  for  these 
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errors  except  to  say  that  if  they  are  committed  by  members  of  a  staff 
which  handles  exclusively  one  line  of  work,  and  whose  every  effort  is 
directed  toward  perfecting  themselves  in  this  line,  how  much  more  often 
must  such  errors  be  made  by  one  who  sees  only  an  occasional  case  of 
like  nature. 

Thirdly  I  cannot  see  that  any  mistake  was  made  in  the  choice  of  the 
anesthetic  in  any  of  these  cases.  In  our  experience  spinal  anesthesia 
is  safe  and  satisfactory.  The  one  patient  who  died  shortly  after  its 
administration  possibly  would  not  have  done  so  were  it  not  for  the 
operation.  Generally  speaking,  however,  one  should  avoid  or  be  ex- 
ceedingly careful  in  the  use  of  spinal  anesthesia  in  those  with  marked 
arteriosclerosis  and  a  very  high  blood  pressure.  The  same  caution 
applies  to  those  with  an  unusually  low  blood  pressure. 

Finally  as  I  look  over  these  cases  I  feel  that  while  they  were  given 
what  seemed  at  the  time  to  be  sufficient  preliminary  drainage  and 
while  the  fluid  intake  by  mouth  and  subpectorally  both  before  and  after 
operation  was  in  most  cases  pushed  to  the  limit  of  safety,  yet  I  am  sure 
that  it  is  always  better  to  drain  too  long  than  too  short  a  time,  and  to 
see  that  the  fluid  intake  is  as  great  as  can  be  borne.  I  wish  also  to 
emphasize  the  fact  that  whereas  a  high  non-protein  nitrogen  figure  is  not 
to  be  disregarded,  a  figure  within  normal  limits  is  misleading.  The  test 
is  valuable,  but  should  always  be  checked  up  by  the  phenolsulpho- 
nephthalein  test. 

Dr.  J.  W.  Keefe:  It  seems  to  me  that  Dr.  Barney  has  been  very 
frank  in  presenting  this  paper,  and  it  seems  to  me  that  papers  of  this 
sort  do  not  come  before  us  with  sufficient  frequency. 

Dr.  J,  H.  Cunningham:  I  would  like  to  ask  what  you  took  for  your 
period  of  mortahty — patients  that  died  in  the  hospital? 

Dr.  Barney:  Yes. 

Dr.  A.  L.  Chute:  I  should  like  to  ask  what  operations  were  done 
on  cancer  of  the  bladder.  Did  you  do  sections  or  total  cystectomy 
or  what? 

Dr.  Barney:  We  did  not  do  any  total  cystectomies. 

Dr.  Chute:  You  spoke  of  twenty  cases  of  cancer  of  the  bladder 
with  a  mortality  of  25  per  cent.     I  wondered  what  the  operation  was. 

Dr.  G.  G.  Smith:  As  one  of  those  who  contributed  his  due  quota 
to  this  lethal  list,  I  should  like  to  say  a  few  words,  not  in  extenuation, 
because  I  agree  it  is  a  very  good  thing  to  be  perfectly  frank  about 
our  results,  but  in  hearing  a  paper  like  this,  one  does  not  have  before 
his  mind  the  picture  of  some  of  the  cases  in  which  this  fatal  result  was 
obtained.     Now  I  remember,  for  example,  the  man  that  had  a  fatal 


TRANSACTIONS  161 

duodenal  hemorrhage,  who  had  had  his  bladder  opened  and  vesical 
calculi  removed,  because  he  was  one  of  the  cases  which  I  did  and  he 
was  in  perfectly  wretched  shape  when  he  came  into  the  hospital.  I 
saw  him  in  the  oflB.ce  first.  I  have  forgotten  what  his  hemoglobin  was 
but  he  was  lemon  yellow.  It  was  thought  first  that  he  had  a  cancer  of 
the  prostate.  I  thought  he  had  a  cancer  of  the  prostate  at  first,  but 
when  I  examined  him  his  prostate  proved  to  be  not  malignant  and  I 
sent  him  into  the  medical  side  for  study.  While  there,  he  was  obviously 
getting  worse ;  his  bladder  was  greatly  distended  and  it  seemed  probable 
that  uremia  was  largely  responsible  for  his  condition.  The  only  thing 
to  do  was  to  transfuse  him,  open  the  bladder,  remove  the  stones,  and 
see  if  he  could  not  get  back  into  shape.  This  was  done,  and  he  realty 
did  pretty  well,  and  I  think  he  would  have  gotten  by  if  it  had  not  been 
for  this  hemorrhage  from  the  duodenal  ulcer  which  was  not  definitelj^ 
diagnosed.  It  was  beheved  that  he  had  some  mahgnant  condition 
around  the  stomach  or  gall-bladder  though  the  X-rays  were  negative. 
He  was  really  a  shocking  risk  though  you  had  to  do  something  for  him 
to  give  him  a  fighting  chance. 

The  same  thing  was  true  in  one  of  the  stricture  cases,  which  came  in 
with  a  non-protein  nitrogen  of  nearly  200  and  a  creatinin  which  the 
medical  men  said  was  lethal — which  no  man  could  have  and  still  live. 
I  think  his  was  under  five,  the  lethal  point  being  about  five. 

I  want  to  say  this  because  in  listening  to  figures  which  are  as  shocking 
as  these,  one  must  remember  that  they  come  from  a  general  hospital 
where  cases  are  frequently  sent  in  extremis. 

Dr.  Barxey:  I  have  put  down  under  cancer  of  the  bladder  "seen  17, 
with  a  mortahty  of  5  per  cent."  That  did  not  include  any  total 
cystectomies  but  included  little  bits  of  things  which  required  a  partial 
cystectomy.  We  were  not  so  fortunate  in  the  previous  years  with  a 
mortality  of  17  per  cent. 

Dr.  R.  F.  O'Neil:  I  would  hke  to  emphasize  a  point  made  by  Dr. 
Smith  of  the  very  severe  cases  admitted  to  the  hospital.  One  case  I 
should  like  to  speak  of — pneumococcus  meningitis  after  prostatectomy. 
This  man  was  in  excellent  condition,  and  as  I  remember  it,  it  was 
some  time  after  his  prostatectomy  that  he  died  suddenlj"-  He  had 
had  spinal  anesthesia  but  just  what  the  connection  was  between  the 
spinal  anesthesia  and  the  meningitis  I  do  not  know.  The  meningitis 
should  have  developed  sooner  after  the  spinal  puncture,  but  it  might 
have  been  an  embolic  process. 

Dr.  Barxey:  He  died  on  the  fourteenth  day  after  operation  but  did 
not  do  well  after  the  third  day. 

Dr.  O'Neil:  As  I  remember  he  did  very  well  and  I  do  not  remember 
any  meningeal  symptoms  at  that  time. 
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Dr.  Barney:  It  was  hard  to  say  when  the  meningeal  symptoms 
began. 

Dr.  O'Neil:  That  case  looked  very  well,  and  if  it  had  not  been  for 
the  meningitis  he  would  have  recovered. 

Dr.  Barney:  It  wouldn't  prevent  me  from  giving  spinal  anesthesia. 
It  did  not  come  soon  after  the  operation. 

Dr.  O'Neil:  We  frequently  see  on  the  second  or  third  day  that  a 
man  has  a  Uttle  fever  and  discomfort  but  after  salt  infusion  he  is  all 
right. 

Dr.  Barney:  I  can  only  emphasize  what  Dr.  Smith  has  brought  out. 
A  paper  like  this  does  not  give  a  fair  picture.  We  all  know  that  the 
hospital  cases  are  bad  risks,  and  some  of  them  are  exceedingly  bad 
risks.  They  are  delicately  balanced,  and  the  least  thing  will  upset 
them,  and  the  question  of  anesthesia  does  not  amount  to  much.  It  is 
not  an  easy  matter  to  bring  that  out.  Each  man  should  analyze  his 
.  own  cases  because  there  are  usually  a  number  of  points  which  he  may 
remember.  The  fellow  that  comes  from  a  distance  and  tries  to  be 
impartial  cannot  bring  those  points  out. 

A  Case  of  Apparently  Cured   Urinary  Tuberculosis.     Geo.   Gilbert 

Smith. 

In  view  of  the  fact  that  there  is  no  record  so  far  as  I  know,  of  any 
case  of  renal  tuberculosis  in  which  cure  has  been  affected  without 
nephrectomy,  either  autogenous  or  surgical,  the  following  case  history 
seems  to  me  of  very  great  interest.  It  is  unfortunate  that  the  evidence 
does  not  warrant  a  hard  and  fast  diagnosis  of  tuberculosis  of  the  kidney; 
yet  if  there  was  no  renal  tuberculosis,  the  case  was  one  of  primary 
tuberculosis  of  the  bladder.  In  either  event,  it  is  worth  reporting. 
I  will  give  the  facts  in  the  case  and  discuss  it  later.  Olga  P.,  age 
thirty-one,  came  to  the  Massachusetts  General  Hospital  Outpatient 
Department,  on  November  13,  1914.  She  gave  a  history  of  frequent 
and  burning  micturition  which  had  been  gradually  increasing  for  the 
past  six  months.  She  was  cystoscoped  by  Dr.  Barney.  The  bladder 
was  not  intolerant  but  held  4  ounces  comfortably.  Her  bladder  urine 
was  slightly  hazy.  Mucosa  of  the  base  was  red  and  edematous.  The 
right  ureter  was  dilated  and  reddened.  The  catheter  would  not  enter 
the  ureter  and  no  jet  was  seen  to  issue  from  it.  The  left  ureter  was 
edematous,  reddened  and  patulous.  A  no.  6  catheter  passed  to  the  left 
kidney;  at  first  there  was  no  flow,  then  a  few  drops  of  pale,  clear  urine. 
The  right  kidney  was  palpable  bimanually;  it  felt  rather  irregular, 
somewhat  enlarged,  and  sHghtly  tender.  On  December  3,  1914,  her 
bladder  urine  showed  many  leucocytes  and  gave  a  mixed  growth  of 
bacteria  including  the  colon  bacillus.  Urine  from  the  left  side  showed 
no  pus  and  no  growth.     On  December  16,  1914,  she  was  cystoscoped 
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by  Dr.  O'Neil  who  found  the  urine  to  be  cloudy  with  considerable 
sediment.  The  right  ureter  was  dilated,  stiffened,  and  retracted.  No 
jet  was  seen.  A  catheter  entered  for  only  a  short  distance  and  a  blue 
solution  injected  into  the  bladder  returned  through  the  ureteral  cath- 
eter. The  left  ureter  seemed  normal  and  gave  a  normal  flow  of  clear 
urine.  Colon  bacilli  were  grown  from  bladder  and  left  ureter.  Un- 
fortunately the  record  of  the  sediment  from  the. left  ureter  was  lost 
but  it  is  to  be  noted  that  the  urine  appeared  normal  macroscopically. 
X-rays  showed  no  stone.  It  was  believed  that  the  case  was  one  of 
tuberculosis  with  a  dead  kidney  on  the  right.  The  patient  entered  the 
hospital  for  further  study.  Examination  of  the  lungs  showed  rales 
and  dullness  at  the  right  apex.  Then  followed  a  period  of  study  dur- 
ing which  a  number  of  guinea-pigs  were  inoculated  from  the  urine 
from  the  left  ureter  and  from  the  bladder.  In  all  5  pigs  were  inocu- 
lated. All  of  them  lived  their  allotted  six  weeks  before  being  killed. 
Three  of  these  pigs  were  inoculated  with  urine  from  the  left  ureter. 
Of  these  two  showed  tuberculous  lesions  of  glands  and  spleen,  and  one 
did  not.  Two  inoculated  from  the  bladder  urine  showed  tuberculous 
lesions  of  the  glands  and  spleen.  In  other  words  four  out  of  five  pigs 
showed  definite  tuberculosis.  It  would  seem  that  such  findings  could 
not  possibly  be  due  to  laboratorj^  tuberculosis  in  the  pigs.  The  case 
was  discharged  from  the  hospital  as  one  of  bilateral  renal  tuberculosis. 
This  diagnosis  cannot  be  said  to  have  been  absolutely  estabHshed. 
No  urine  was  ever  obtained  from  the  right  kidney.  There  is  no  record 
of  pus  having  been  found  in  the  urine  from  the  left  kidney.  In  the 
light  of  after-thought  it  would  have  been  wise  to  have  tested  the  func- 
tion of  the  right  kidney  by  the  intravenous  injection  of  indigo-carmin. 
The  evidence  of  bilateral  renal  tuberculosis,  however,  seemed  chnically 
strong  enough  to  make  it  inadvisable  to  attempt  operative  interference. 
She  was,  therefore,  sent  to  the  out-patient  department  to  report  to  the 
tuberculin  clinic  conducted  by  Dr.  J.  B.  Hawes.  Beginning  February 
10,  1915,  she  had  tuberculin  weekly  for  ten  months  and  then  every 
two  weeks  for  four  months;  every  month  for  one  and  a  half  years  and 
since  January,  1918,  she  has  been  coming  once  every  month  or  every 
two  months.  In  May,  1915,  her  urine  was  bloody  and  she  had  a  fre- 
quency of  every  two  hours,  day  and  night.  The  bladder  was  treated 
with  gomenol  oil  instillations.  In  September,  1915,  she  began  to  gain 
both  as  to  symptoms  and  weight.  By  February,  1916,  she  had  gained 
28  pounds  and  had  practically  no  bladder  symptoms.  On  October  22, 
1919,  she  had  an  attack  of  frequency  and  hematuria  but  this  quieted 
down.  In  November.  1919,  she  was  married.  In  December,  1919, 
her  blood  pressure  taken  by  an  outside  physician  was  said  to  be  190; 
when  taken  in  the  out-patient  department,  however,  it  was  only  160. 
In  April,  1920,  she  returned  to  the  out-patient  department  and  was  found 
to  be  four  to  five  months  pregnant.  She  complained  of  some  frequency 
but  not  more  than  one  might  expect  as  a  result  of  her  condition.  She  was 
sent  into  the  house  for  further  study  and  there  came  under  my  care. 
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General  examination  showed  a  woman  in  apparently  very  good  condi- 
tion. Her  lungs  showed  only  a  slight  dullness  at  the  right  apex  and  no 
rdles.  She  appeared  to  be  about  five  months'  pregnant.  Her  urine  on 
May  10,  1920,  showed  no  albumin;  no  sugar;  the  sediment  showed 
epithelium  and  numerous  white  blood  cells.  This  was  not  a  catheter 
specimen. 

On  May  11,1920,  I  did  a  cystoscopic  examination.  The  bladder  was 
clean  and  held  4  ounces  without  discomfort.  No  ulcers  were  seen.  The 
only  abnormality  was  a  band  of  cicatricial  tissue  extending  upwards 
from  the  right  ureteral  orifice.  Both  orifices  were  soft  and  pliable  and 
apparently  normal.  Catheters  were  passed  to  both  kidneys  without 
difficulty  and  drew  clear  urine  from  both  sides.  Search  was  made  for 
extra  ureteral  orifices  but  none  was  seen.  Phthalein  injected  intra- 
venously appeared  from  the  left  side  in  four  minutes  and  from  the  right 
in  six  minutes.  The  density  of  color  appeared  to  be  equal.  Less 
urine  was  drawn  from  the  right  catheter  but  there  was  some  leakage 
into  the  bladder,  probably  around  the  right  catheter.  These  urines 
were  put  into  guinea-pigs;  autopsy  after  six  weeks  was  negative  for 
tuberculosis.  The  bladder  urine  was  examined  for  tubercle  bacilli 
and  none  was  found.  The  patient  was  in  such  excellent  condition  that 
she  was  discharged  to  the  Lying-in  Hospital  for  prenatal  care.  She 
returned  to  the  out-patient  department  on  June  9,  1920.  The  urinary 
specimen  showed  very  little  red  blood  cells,  white  blood  cells,  and  squa- 
mous cells.  No  tubercle  bacilli  were  found.  A  guinea-pig  was  inocu- 
lated but  died  in  four  days.  The  urine  showed  no  growth.  On  Sep- 
tember 8  she  was  taken  into  the  Lying-in  Hospital  with  signs  of  acute 
toxemia.  Blood  pressure  arose  to  210  and  she  had  general  edema. 
Labor  Avas  induced  and  she  was  delivered  of  a  7  lb.  child.  Although 
she  was  badly  torn  she  made  a  good  convalescence,  so  far  as  renal  func- 
tion was  concerned,  and  was  discharged  from  the  Lying-in  Hospital  in 
good  condition. 

This  case  is  to  me  very  interesting.  I  do  not  feel  that  one  can  say 
with  certainty  that  the  patient  ever  had  a  true  renal  tuberculosis. 
There  seems  to  be  no  doubt  but  that  the  left  kidney  was  filtering  out 
tubercle  bacilli  in  1914  but  the  absence  of  pus  from  the  urine  on  that  side 
prevents  one  from  making  a  definite  diagnosis  of  renal  tuberculosis. 
The  evidence  that  the  right  kidney  was  tuberculous  was  only  pre- 
sumptive. There  is  no  doubt,  however,  of  the  existence  of  tuberculosis 
of  the  bladder.  There  is  nothing  to  suggest  that  this  tuberculosis  was 
derived  from  a  tuberculous  salpingitis  and  the  only  other  source  of 
tuberculosis  would  be  renal.  Either  the  patient  had  a  renal  tubercu- 
losis which  is  cured  or  she  had  a  primary  tuberculosis  of  the  bladder, 
the  bladder  having  been  infected  by  tubercle  bacilU  filtered  out  through 
the  kidney.  It  is  my  belief  that  in  her  case  the  rather  remarkable 
recovery  was  due  to  the  long  continued,  intelligent  use  of  tuberculin, 
aided,  of  course,  by  the  instruction  in  hygienic  living  as  given  by  the 
tuberculin  department. 
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Dr.  A.  L.  Chute:  The  demonstrated  cases  of  tuberculous  kidneys 
that  have  recovered  with  function  are  so  extremely  rare  that  I  believe 
Dr.  Smith  should  bear  in  mind  the  possibility  that  his  case  had  a 
Y-ureter  and  two  masses  of  kidney  tissue  one  of  which  had  gone  on  to 
destruction  with  absolute  obhteration  of  the  ureter.  This  seems  to  me 
a  more  probable  explanation  than  that  he  has  a  tuberculous  kidney 
that  has  become  cured  in  the  sense  that  the  disease  has  been  stamped 
out  without  the  destruction  of  the  secreting  power  of  the  kidney;  the 
latter  condition  I  believe  is  one  of  extreme  rarity;  to  my  knowledge 
there  is  not  a  single  demonstrated  case  in  which  a  tuberculous  kidney 
has  become  cured  in  the  sense  that  the  disease  has  cleared  up  and  the 
kidney  has  functioned  practically  normally.  Some  years  ago  I  saw  a 
patient  that  was  supposed  to  have  a  cured  tuberculous  kidne}'.  She  had 
been  under  treatment  for  ten  years  and  had  no  symptoms  for  some  time. 
She  had  a  sudden  hematuria  which  I  found  came  from  her  left  kidney. 
I  did  a  nephrectomy  removing  the  remains  of  a  much  atrophied  tuber- 
culous kidney  which  had  hghted  up  after  a  long  period  of  quiescence. 
The  condition  is  so  rare  that  I  believe  all  reported  ca^es  must  be  gone 
over  with  the  greatest  care  and  I  hope  that  in  this  case  Dr.  Smith  will 
inject  the  ureter  to  see  if  by  anj^  chance  it  is  of  the  Y  type  and  that 
we  have  an  instance  in  which  an  auto-nephrectomy,  so  called,  has  taken 
place  in  the  renal  tissues  connected  with  one  branch. 

Dr.  G.  G.  Smith:  But  the  tubercle  bacilli  were  obtained  from  the 
ureter  when  it  was  first  catheterized. 

Dr.  A.  L.  Chute:  But  with  a  Y-uret^r  you  would  not  go  up  both 
branches  at  the  same  time.  In  an  instance  of  Y-ureter  that  I  saw 
some  years  ago  I  would  get  pus  on  one  catheterization  and  not  on 
another,  depending  on  whether  or  not  I  went  into  the  branch  of  the 
ureter  that  was  connected  with  the  suppurating  pelvis.  An  injection 
of  thorium  made  low  down  showed  the  ureteral  anomaly. 

Dr.  G.  G.  Smith:  That  is  a  possible  explanation. 

Dr.  E.  G.  Crabtree:  I  think  there  have  been  reported  cases  in 
which  an  abscess  which  is  walled  off  by  caseation  is  left,  and  later 
breaks  down  and  gives  pus  and  tubercle  bacilli. 

Report  of  Two  Cases  of  Papilloma  of  the  Renal  Pelvis.  Wm.  C.  Quinby, 
The  first  occurred  in  a  man  fifty-two  years  of  age  who  had  had  no 
illness  of  note  until  about  six  weeks  before  entrance  to  the  Peter  Bent 
Brigham  Hospital  on  September  25.  1920.  At  this  time  he  noticed  that 
the  urine  contained  blood,  and  this  appearance  recurred  about  four 
days  later.  Thereafter  blood  was  seen  three  or  four  times  each  week. 
There  were  no  s\Tnptoms  whatever  on  the  part  of  the  bladder,  such  as 
pain  or  frequency.  Blood  pressure  was  150/90.  The  Wassermann 
reaction  was  negative.     Hemoglobin  and  white  blood  count  were  nor- 
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mal.  Tne  urine  was  normal  except  for  the  fact  that  it  contained  num- 
erous red  blood  cells.  The  phthalein  output  was  70  per  cent  in  two 
hours  and  ten  minutes.  General  physical  examination  together  with 
rectal  examination  was  entirely  negative. 

Cystoscopic  examination  showed  the  bladder  to  be  normal,  and  the 
left  ureter  admitted  a  catheter  without  obstruction  for  the  usual  dis- 
tance. From  this  side  the  flow  was  normal.  On  the  right  side  the 
catheter  passed  somewhat  more  difficultly,  and  from  this  side  there 
was  no  flow  of  urine.  Injection  of  the  pelvis  on  the  right  side  showed 
it  to  contain  about  19  cc.  of  bromide  solution  without  producing  pain, 
and  examination  of  the  plate  thus  obtained  showed  a  definite  hydro- 
nephrosis, but  the  shadow  on  the  plate  was  very  thin,  evidently  due  to 
the  fact  that  but  little  of  the  fluid  had  penetrated  the  pelvis.  This 
appearance  was  not  explained  until  operation,  when  the  true  condi- 
tion of  affairs  was  seen  in  the  fact  that  the  pelvis  was  found  completely 
filled  by  papillomatous  tissue. 

The  pathological  report  of  Dr.  Wolbach  is  as  follows: 
Gross  description:  Specimen  consists  of  a  right  kidney  which  has 
been  opened  by  median  incision.  Capsule  strips  easily.  Surface  is  not 
remarkable  except  for  several  pale  projecting  cysts,  the  largest  12  mm. 
Pelvis  is  considerably  dilated  and  7  cm.  of  ureter  is  attached.  The 
picture  viewed  from  within  is  very  striking.  The  main  feature  is  a 
massive  papillary,  fungating  growth  occupying  the  greater  part  of  the 
pelvis  closely  following  the  epithelium  lining  of  the  calices  and  extend- 
ing 3  cm.  into  the  ureter,  which  it  practically  almost  occludes.  Many 
of  the  calices  contain  dark  red  blood  clots  and  at  the  upper  pole  the 
growth  is  not  seen  but  hemorrhages  are  seen  beneath  the  mucosa  and 
considerable  thinning  of  the  cortex  has  occurred.  The  main  tumor 
growth  is  grossly  white  with  the  tips  of  many  of  the  papillary  growths 
quite  vascular  and  red.  The  lower  part  of  the  pelvis  is  occupied  by  the 
largest  growth  of  tumor,  projecting  nearly  2  cm.  into  the  pelvic  chamber. 
That  fining  the  cafices  is  more  fungiform,  forming  a  rather  thick, 
greyish-white  and  nodular  layer  which  extends  over  the  entire  surface 
of  many  calices  but  does  not  entirely  cover  others.  Implantations  of 
more  recent  tumor  growths  are  present  in  the  calices  of  the  upper  pole 
and  they  vary  in  appearance  from  sfightly  raised  plaques  2  to  3  mm.  in 
size  to  irregular  nodular  projections  4  to  5  mm.  in  height.  The  cortex, 
after  kidney  has  been  fixed  in  Klotz  fluid  and  formalin  for  several 
days,  shows  considerable  irregularity.  Glomeruli  do  not  stand  out 
prominently  and  arteries  appear  thickened.  Cortex  and  medulla  are 
greyish-white  mingled  with  bright  red  petecheal  hemorrhagic  areas 
and  there  appears  to  be  considerable  invasion  by  connective  tissue. 
In  the  lower  pole  just  beneath  the  capsule  is  a  greyish-white  tumor 
growth,  rather  oval  in  shape,  projecting  about  1  mm.  above  the  sur- 
face and  extending  into  the  cortex  about  4  mm.  It  does  not  appear 
encapsulated  but  is  fairly  well  outlined.  It  is  slightly  spongy  in  con- 
sistence and  there  are  numerous  small  blood  vessels  visible  on  the 
cut   surface.     It  is  covered  externally  by  the  renal  capsule  which  is 
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reflected  over  the  surface  and  seems  to  be  definitely  embedded  in  the 
cortex. 

Microscopic  report:  A  section  from  the  region  of  the  pelvis  shows 
wide,  papillomatous  outgrowths  of  transitional  epithelium.  These 
are  closely  packed  and  in  blunt  villous  projections  into  the  pelvis. 
At  the  tips  of  some  of  these  vilh  are  groups  of  dilated  capillaries, 
some  of  which  have  ruptured  into  the  surface.  The  villi  are  supported 
by  a  central  core  of  connective  tissue  in  which  run  a  few"  thin-walled 
blood  vessels.  The  growth  does  not  extend  into  the  parenchjina  of 
the  kidnej'.  Below  the  basal  layer  of  the  growth  are  seen  foci  of 
mononuclears. 

The  other  tumor  is  composed  of  thick,  branching  strands  of  con- 
nective tissue  covered  by  transitional  epithelium.  These  simulate  con- 
geries of  embryonic  tubules,  many  of  which  are  dilated  and  contain  an 
albuminous  precipitate.  Here  and  there  epithelial  lined  structures 
contain  what  appears  to  be  embrj'onic  glomeruli.  A  scant  amount  of 
stroma,  containing  capillaries,  supports  these. 

Diagnosis:  Papilloma  of  pelvis;  papillar^^  adenoma  of  kidney. 

The  second  case  occurred  in  a  man  of  fifty-two  years  of  age  who, 
except  for  influenza  about  a  year  ago,  presented  a  negative  previous 
history.  In  August,  1919,  the  patient  began  to  void  dark  red  urine  for 
no  known  cause.  This  has  continued  intermittently  until  the  present 
and  for  the  past  month  the  urine  has  been  almost  continuously  of  a 
deep  red  color.  There  have  never  been  any  sjinptoms  on  the  part 
of  the  bladder,  but  recently  there  has  been  an  occasional  pain  in  the 
left  lumbar  region  which  has  often  preceded  the  appearance  of  blood. 
On  entrance  to  the  Peter  Bent  Brigham  Hospital  on  the  twenty-fifth 
of  September,  1920,  the  patient  was  found  to  be  apparently  normal  in 
all  regards  except  that  there  was  found  to  be  a  double  hydrocele.  Hemo- 
globin was  90  per  cent;  the  phthalein  output  60  per  cent.  The  Wasser- 
mann  reaction  w^as  negative,  and  the  blood  pressure  was  140/85.  The 
urine  showed  a  considerable  amount  of  blood  and  a  few  leucocytes. 

On  cystoscopic  examination  the  bladder  was  normal.  On  the  right 
side  the  ureteral  catheter  delivered  normal  urine,  while  on  the  left  the 
flow  w'as  scanty  and  blood  tinged.  Examination  of  the  outline  of  the 
pelvis  after  injection  showed  definite  irregularity  in  the  caUces  of  the 
lower  pole  suggesting  neoplasm.  The  cahces  of  the  upper  pole  did  not 
contain  any  of  the  injected  fluid. 

The  pathological  report  of  this  kidney,  also  made  by  Dr.  Wolbach, 
is  as  follows: 

Gross  description :  Specimen  consists  of  a  left  kidnej^  which  has  been 
opened  by  a  median  incision.  About  5  cm.  of  ureter  is  attached  and 
there  is  considerable  pehac  fat.  After  being  in  Klotz  fluid  about  two 
weeks  it  measures  12  by  4.5  by  5.5  cm.  Capsule  is  stripped.  The 
anterior  surface  shows  no  gross  abnormality.  Faint  depressions  mark 
out  the  six  original  lobules  of  the  surface.  On  the  posterior  surface  the 
capsule  is  adherent  slighth'  to  the  upper  quadrant,  while  the  cortex  is 
speckled  with  bright  red,  sUghtly  projecting  nodules  giving  a  very 
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coarsely  granular  surface  to  this  more  or  less  well  raarked  out  lobe. 
About  2  cm.  from  the  hilum  of  the  posterior  surface  a  cyst  1  cm.  in 
width  projects  above  the  surface.  It  contains  a  thin,  slightly  brownish 
fluid.  It  suggests  the  ordinary  retention  cyst.  Projecting  from  the 
lower  pole  abutting  on  the  hilum  is  a  tumor  mass  4  by  3.7  by  1.3  cm. 
It  is  firm,  yellowish- white  with  irregular,  somewhat  lobulated  surface. 
There  are  numerous  bright  red,  petecheal  hemorrhages  beneath  its 
capsule. 

The  kidney  viewed  from  within  shows  a  relatively  normal  appearing 
cortex  which  averages  8  mm.  in  thickness.  Glomeruli  are  of  about  nor- 
mal prominence  except  in  the  upper  pole.  This  portion  shows  thinning 
out  of  medulla  and  cortex,  due  to  the  presence  of  a  cauliflower,  fungat- 
ing  tumor  mass  arising  apparently  from  the  pelvis  and  filling  the  upper 
half  of  the  pelvis.  The  tumor  consists  of  many  papillomatous  growths 
arising  from  a  rather  large  pedicle  and  extending  toward  the  cortex  away 
from  the  hilum.  It  is  a  yellowish-white  intermingled  with  small  blood 
clots.  In  the  calices  in  the  anterior  wall  there  is  a  carpeting  of  pale, 
papillomatous  tumor  tissue  which  extends  almost  to  the  pyramids. 
Some  of  these  outgrowths  are  long,  narrow  and  quite  villous  in  appear- 
ance. This  growth  does  not  appear  to  invade  the  kidney  proper  and 
stops  short  of  the  ureteral  orifice.  The  lower  half  of  the  pelvis  shows 
much  injection  of  the  mucosa  and  large,  blotchy  hemorrhages  are  quite 
conspicuous.  The  tumor  mass  described  on  the  posterior  surface  has 
encroached  upon  the  pelvis  considerably  and  is  well  encapsulated.  It 
is  firm,  uniformly  orange-yellow,  and  contain  many  small  blood  ves- 
sels. It  extends  from  the  level  of  the  pelvis  to  2  cm.  from  the  cap- 
sule of  the  kidney  below.  It  does  not  communicate  with  the  pelvis  in 
any  portion.  Surrounding  it  is  a  moderate  amount  of  pelvic  fat  in 
addition  to  the  capsule.  There  is  slight  flattening  of  the  pyramids 
below  this  tumor  mass. 

Microscopic  report:  Contiguous  with  the  epithelium  of  the  pelvis 
are  finger-like  projections  into  the  pelvis  of  atypical  epithelial  cells 
resembling  the  transitional  or  pelvic  type.  Numerous  mitotic  figures 
are  found.  In  one  section  the  tumor  cells  have  invaded  the  medulla 
and  are  surrounded  by  numerous  mononuclear  cells  and  fibroblasts 
in  a  few  areas.  The  remainder  of  the  parenchyma  has  patchy  and 
diffuse  scarring  throughout  its  interstitial  portion,  causing  pressure  and 
atrophy  of  some  of  the  tubules;  sclerosis  of  a  few  glomeruli,  and  focal 
collection  of  mononuclears.  Intimal  changes  are  present  in  the  larger 
vessels,  while  the  small  vessels  also  show  thickening.  The  other 
tumor  is  composed  of  closely  packed  cords  of  epithelial  cells  with 
slightly  granular  though  pale  cytoplasm  separated  by  vascular  inter- 
stitial tissue  suggesting  adrenal  cells. 

Diagnosis :  Papillary  carcinoma  of  pelvis  with  extension  into  kidney ; 
hypernephroma;  chronic  vascular  nephritis. 

It  is  evident  from  this  that  the  bleeding  in  this  case  occurred  from 
the  papilloma  and  not  from  the  hyperonephroma. 
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Dr.  R.  F.  O'Neil:  Is  the  pelvis  entirely  blocked  off  in  your  picture? 

Dr.  QuiNBY :  Very  little  bromide  solution  got  in  due  to  the  fact  that 
the  pelvis  was  filled  with  tumor,  but  you  can  see  the  enlarged  caUces 
faintly  in  the  plate,  but  only  in  a  good  light.  In  the  other  case  the 
hematuria  occurred  from  the  tumor  of  the  pehds  and  not  from  the 
hypernephroma. 

Dr.  J.  W.  Keefe:  How  many  cases  have  you  seen  of  papilloma  of  the 
kidney? 

Dr.  Quinby:  These  are  the  only  two  cases  I  have  seen. 

Dr.  J.  W.  Keefe:  How  many  cases  have  you  seen,  Dr.  Chute? 

Dr.  A.  L.  Chute:  None. 

Dr.  R.  F.  O'Neil:  I  recall  one  case  of  papilloma  up  and  down  the 
ureter  seen  at  autopsy. 
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PRIMARY  TUBERCULOSIS  OF  THE  BODY  OF  THE 

TESTICLE 

ERNEST  G.  MARK 
From  the  Urological  Department  of  the  Research  Hospital,  Kansas  City,  Missouri 

Admittedly,  tuberculosis  of  the  body  of  the  testicle  as  a  pri- 
mary focus  in  the  human  economy,  is  unthinkable.  As  a  pri- 
mary manifestation  of  urogenital  tuberculous  infection  such  a 
focus  must  be  considered  of  the  most  extreme  rarity.  That  it 
may  occur,  at  least  experimentally  is  shown  by  George  Walker's 
work  on  rabbits.  Of  28  rabbits  receiving  an  injection  of  tubercle 
baciUi  direct  into  the  aorta,  2  showed  testicular  tuberculosis 
without  epididymal  involvement.  Critical  re\'iew  of  all  avail- 
able literature  by  all  of  the  latter  investigators  on  the  subject 
finds  no  substantiated  clinical  case  and  we  can  find  no  one  of  the 
reported  instances  of  primary  tuberculosis  of  the  body  of  the 
testicle  which  is  not  open  to  serious  question.  In  fact  the  case 
which  we  desire  to  report  here,  we  beheve  will  bear  out  this 
contention. 

There  is  apparently  but  one  case  of  this  character  which  seems 
to  be  generally  accepted  in  the  exhaustive  references  on  the 
subject — the  case  reported  by  Gilbert  Barling  in  1892,  but  in  this 
instance  serial  sections  were  not  made  and  in  this  case  there  was 
also  tuberculous  disease  of  the  right  apex,  recognized  by  physical 
findings.  Reclus  in  1876  collected  three  cases  of  supposedly 
primary  tuberculous  involvement  of  the  body  of  the  testicle  and 
Sonmier  in  1836  reports  a  case  of  double  involvement  in  a  man  of 
thirty-six  years  of  age.  It  seems  hardly  necessary  to  state  that 
the  dates  of  these  reports  with  the  manner  of  investigation  at 
that  time  excludes  them  from  consideration. 

Kidd,  1920,  says  in  reference  to  K.  M.  Walker's  experiments: 

Walker  attempts  to  prove  that  tuberculosis  of  the  testicle  does  not 
occur  except  in  the  presence  of  previous  tuberculosis  lq  the  prostate 
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gland.  I  have  seen  a  number  of  cases  where  tuberculous  lesions  have 
been  confined  to  the  testicle  alone,  and  the  same  can  be  said  of  lesions 
of  the  testicle  caused  by  the  colon  bacillus. 

The  term  testicle,  as  used  by  Kidd,  shows  a  looseness  in  differ- 
entiation between  the  body  of  the  testicle  and  the  epididymis, 
as  is  evidenced  by  the  latter  part  of  the  last  paragraph  of  this 
quotation.  In  fact,  this  looseness  of  terminology  is  especially 
noticeable  in  all  articles  on  the  subject  appearing  previous  to 
the  year  1900.  However,  this  same  lack  of  terminology  is 
noticed  in  the  articles  of  Murphy  and  of  Young  which  appeared 
in  1900-1901  respectively. 

Walker  and  Hawes,  1911,  state:  "Tuberculosis  of  the  testis 
.     .     .     .     is  not  a  pathological  entity." 

One  is  tempted  to  refer  briefly  to  the  autopsy  findings  of 
Reclus  and  of  Fowler  and  Goodlea.  In  500  autopsies  on  tuber- 
culous cases  (phthisis)  Reclus  found  the  genito-urinary  tract 
infected  in  12.8  per  cent.  This  infection  was  confined  to  the 
testicle  and  epididymis  in  3.8  per  cent.  Fowler  and  Goodlea 
in  531  cases  found  involvement  of  the  genito-urinary  tract  in 
5.27  per  cent  with  involvement  of  the  testicle  and  epididymis  in 
1.7  per  cent.  Kocher  in  451  autopsies  performed  on  cases  of 
tuberculosis  of  the  genito-urinary  tract  found  83  per  cent  of 
lung  involvement.  Reclus  found  in  30  cases  of  tuberculosis  of 
the  genito-urinary  organs  that  pulmonary  tuberculosis  had  been 
diagnosed  in  53  per  cent  of  cases  by  physical  signs.  In  a  similar 
series  that  came  to  autopsy  there  was  found  pulmonary  involve- 
ment in  67  per  cent  of  cases. 

The  case  which  we  desire  to  report  is  as  follows: 

Research  Hospital,  Hospital  no,  27596. 

B.  J,  G.,  age  thirty-one;  married  four  years;  father  living  and  well 
at  sixty-four  years;  mother  living  and  well  at  sixty-six  years;  one 
brother,  age  thirty-two  years,  living  and  well;  one  sister,  age  twenty- 
nine  years,  living  and  well. 

Previous  history.  Ordinary  diseases  of  childhood.  Pneumonia  six 
years  ago  with  prompt  recoveiy.  Appendectomy  in  March,  1919; 
recovery  uneventful.  General  health  has  been  excellent  with  the  above 
exceptions.     Habits  good. 
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Gentto-urinary  history.  Gonorrhea  fourteen  years  ago,  complicated 
by  acute  left  epididj-mitis;  recover  complete  in  seven  weeks.  Eight 
years  ago  patient  was  kicked  in  the  right  testicle  during  a  football 
game.  No  swelling  or  after  effect.  In  Februarj-,  1920,  patient  noticed 
a  slow  enlargement  of  the  left  testicle  which  continued  until  about  March 
25,  when  it  became  quite  tender  and  the  sweUing  rapidly  grew  worse 
until  April  3,  1920,  when  he  consulted  Dr.  Wm.  J.  Frick,  of  Kansas 
City,  for  the  condition,  at  which  time  I  was  called  in  consultation. 
There  was,  at  this  time,  a  slight  hydrocele.  The  body  of  the  testicle 
was  markedly  involved  with  a  small  nodule  on  the  body  proper.  There 
was  no  evidence  of  any  involvement  of  the  epididjTnis  or  vas.  Rectal 
examination  showed  a  normal  prostate  as  to  size  and  consistence  with 
both  vesicles  barelj'  palpable.     There  was  no  nodulation. 

Physical  examination.  Patient  well  nourished;  weighs  155  pounds, 
which  has  been  normal  for  him  for  the  past  two  3''ears.  Heart,  lungs 
and  abdomen  negative;  glandular  system  negative,  no  evidence  of  dis- 
ease elsewhere. 

Laboratory  examination.  Urine.  Specific  gravity  1.010;  no  blood;  no 
pus;  no  bacteria;  no  casts;  reaction  alkaline;  expressed  seminal  fluid 
shows  active  spermatozoa  with  no  pus  or  organisms;  prostatic  fluid 
negative;  guinea-pig  injection  of  urine  negative  after  twelve  days. 

Blood.  Hemoglobin  90  per  cent;  reds,  4,440,000;  whites,  9,600; 
polys,  70  per  cent  large  IjTnphocytes,  6  per  cent;  small  hmphocjiies, 
22  per  cent;  eosinophiles,  2  per  cent;  coagulation  time,  two  minutes. 
Radiograph  of  chest  negative  for  pathology.     Wassermann,  negative. 

Operation.  April  6,  1920,  revealed  a  large  sUghtly  nodular  testis 
with  small  hydrocele;  epididjinis  and  vas  normal  in  every  particular. 

Orchidectomy  was  done.  The  patient  made  an  uneventful  recover^' 
and  left  the  hospital  in  one  week.  Specimen  sent  to  laboratory'  from 
which  came  the  report  of  a  diffuse  tuberculosis  of  the  testicle  with  no 
involvement  of  the  epidid\Tais. 

It  seemed  impossible  that  such  a  condition  could  exist  and  I  requested 
a  second  report  from  the  laboratory'  explaining  to  the  pathologist.  Dr. 
Wm.  K.  Trimble,  that  the  condition  as  reported  by  him  was  not  a 
pathological  entity.  The  report  again  came  back  that  there  was  no 
involvement  of  the  epididj'mis  which  report  I  accepted  as  final  but 
insisted  upon  serial  sections.  This  latter  report  reached  my  desk  a 
few  days  ago  and  is  as  follows: 

"Specimen:  Testicle  with  Epidid^-mis  attached. 

"SUde  No.  2562.     Hospital  No.  31233. 

Specimen  weighs  52  gms. 
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"Examination  of  the  gross  section  shows  the  testicle  to  be  shghtly 
nodular  over  its  cortical  portion.  The  tunics  covering  the  testicle  are 
somewhat  thickened  and  show  ecchymosis  in  spots.  The  epididymis 
is  bound  down  to  the  testicle  by  a  loose  edematous  connective  tissue, 
is  rather  broad  and  flattened  against  it  and  assumes  an  S-shape  as  it 
extends  downwards. 

"  Gross  section  of  the  testicle  shows  it  to  be  of  a  uniform,  firm  homo- 
geneous consistence,  and  of  a  pale  pinkish  gray  color.  No  normal 
testicular  substance  can  be  seen.  Sections  made  of  the  testicle  show 
a  typical  diffuse  tuberculous  process  with  distinct  coalescing  tubercles 
with  numerous  giant  cells  but  with  no  distinct  areas  of  caseation. 
Tubercle  bacilli  were  found  in  sections  stained  with  carbol-fuchsin. 

"Serial  sections  of  the  epididymis  show  normal  epididymal  tubules 
throughout  surrounded  by  loose  edematous  tunics  except  for  its  extreme 
tip  which  shows  a  small  irregular  fibrous  nodule.  Sections  of  this 
nodule  show  a  small  single  tubercle  about  4  mm.  in  diameter  which 
differs  in  no  respect  from  those  found  in  the  testicle.  Giant  cells  are 
quite  numerous  but  httle  or  no  caseation  is  present.  There  is  a  slight 
irregular  fibrosis  surrounding  this  tubercle.  Sections  of  the  remaining 
portions  of  the  epididymis  show  the  tubules  to  be  practically  normal 
but  the  connective  tissue  surrounding  the  tubules  is  edematous  with  a 
slight  mononuclear  cell  infiltration. 

"From  the  appearance  of  the  lesions  in  the  testicle  and  epididymis 
one  is  not  able  to  say  with  certainty  which  may  be  the  older.  His- 
tologically, the  processes  in  both  are  identical." 

At  the  time  of  receiving  the  second  report  we  sent  out  forty- 
six  questionnaires  to  leading  urologists  in  the  United  States  and 
received  thirty-two  replies,  all  negative.  Dr.  Irwin  Abell  of 
Louisville,  Ky.  returned  the  following  report: 

Years  ago,  about  1906,  I  operated  on  a  mulatto  at  clinic,  removing 
what  was  clinically  a  tuberculous  testicle;  the  body  presented  typical 
naked  eye  appearance  of  caseation,  infiltration  and  "cold"  abscess 
formation.  As  you  know,  in  those  days,  no  microscope  examination 
was  made,  consequently  I  have  never  felt  that  such  diagnosis  could 
be  accepted,    l^o  further  evidence  of  disease  of  any  type  was  found. 

In  the  answers  to  some  of  the  questionnaires,  reference  was 
made  to  reports  in  the  literature  which  had  impressed  the  readers 
of  such  reports  as  being  evidential  of  primary  tuberculosis  of  the 
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body  of  the  testis.  All  of  these  reports  were  reviewed  by  us  and 
the  conclusion  was  reached,  as  stated  in  the  first  part  of  this 
paper,  that  clinically,  primary  tuberculosis  of  the  testis  does  not 
exist.  Certainly,  the  report  of  cases  can  not  be  accepted  as 
such,  due  to  lack  of  proper  investigation  as  is  borne  out  by  the 
case  which  we  here  report  with  two  negative  findings  of  tuber- 
culous involvement  of  the  epididymis  by  an  excellent  and  careful 
pathologist,  who  later  reported  from  serial  sections  involvement 
of  the  epididymis. 

It  is  not  within  the  province  of  this  paper  to  discuss  in  detail 
the  various  experimental  work  of  Baumgart^n  and  Kraemer, 
Paladino-Balndini,  George  Walker,  Teutschlander,  Oppenheim 
and  Low  and  others,  which  work  however,  has  been  carefully 
reviewed.  After  this  review  we  have  come  to  the  conclusion 
that  in  the  vast  majority  of  cases,  primary  tuberculous  involve- 
ment of  the  genital  tract  is  an  ascending  process.  If  such  may 
be  accepted  as  a  priori  reasoning  or  if  the  excretory  theory  of 
Belfield,  which  theory  has  many  exponents,  may  be  accepted  the 
case  here  reported  may  be  considered  one  of  primary  tubercu- 
losis of  the  body  of  the  testis.  If  not,  then  all  reported  cases  of 
primary  testicular  mvolvement  must  be  open  to  most  serious 
question. 
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A  STUDY  OF  TUMORS  OF  THE  VESICAL  NECK  AND 
THE  PROSTATIC  URETHRA  AND  THEIR  RELATION 
TO  THE  TREATMENT  OF  CHRONIC  PROSTATITIS 

L.  P.  PLAYER  AND   C.  P.  MATHfi 

From  the  Urological  Department  oj  the  University  of  California  Medical  School, 
San  Francisco,  California 

In  a  previous  paper  (1)  stress  was  laid  upon  the  fact  that  there 
is  often  persistent  reappearance  of  pus  in  the  prostatic  and 
vesicular  secretions  with  ordinary  routine  treatment  in  cases  of 
chronic  infection  of  the  lower  urogenital  tract.  In  some  instances 
a  more  thorough  study  of  these  cases  revealed  the  presence  of 
inflammatory  tumors  which  by  constant  irritation  caused  a 
recurrence  of  the  infection  in  the  prostate  and  seminal  vesicles. 
Briggs  (2),  in  1889,  reported  a  case  of  chronic  recurrent  urethritis 
which  he  finally  reheved  after  recognizing  and  removing  through 
the  endoscope,  a  raspberry  shaped  tumor  of  the  verumontanum. 
Neuberger  (3)  reported  persistant  cases  of  chronic  gonorrheal 
urethritis  that  were  finally  cleared  up  by  the  removal  of  infected 
polypi.  Klotz  (4),  Uteau  (5)  and  Lydston  (6)  report  cases  in 
which  chronic  urethritis  in  males  was  cleared  up  after  the  destruc- 
tion of  polypi  in  the  urethra.  Gouveau  (7)  reports  one,  and  Mor- 
row (8)  three,  cases  of  chronic  prostatitis  and  seminal  vesicuhtis 
which  resisted  the  routine  form  of  treatment  and  were  reheved 
after  the  removal  of  urethral  polypi.  Since  the  introduction  of 
the  endoscope  by  Desormeaux  (9),  these  tumors  have  been 
described  by  different  observers.  Tarnowsky  .(10)  described 
the  endoscopic  appearance  of  these  tumors  in  the  hving  subject. 
Luys  (11)  calls  attention  to  their  frequency  in  the  prostatic 
urethra  and  the  bladder  neck.  Walbarst  (12)  in  1914  made  a 
series  of  photographs  of  wax  models  of  these  lesions.  There  is  no 
doubt  that  many  of  these  tmnors  were  frequently  overlooked 
by  the  use  of  the  ordinary  endoscope,  as  pointed  out  by  Town- 
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send  and  Valentine  (13),  and  by  Buerger  (14).  This  difficulty 
can  be  overcome  by  the  use  of  the  cysto-urethroscope.  With 
water  dilatations  slight  irregularities  and  small  polypoid  and 
papillary  growths  which  become  flat  when  exposed  to  the  open 
air  can  readily  be  detected. 

SYMPTOMATOLOGY 

In  the  past  three  years  the  sixty-eight  cases  presented  in  this 
article  were  collected.  All  of  these  tumors  were  seen  in  the 
posterior  urethra  or  vesical  neck.  In  table  1,  the  symptoms 
occurring  in  these  cases  are  given  in  their  order  of  frequency. 

TABLE  1 
Frequency  of  symptoms 


SYMPTOMS 


Pain  and  discomfort  in  the  perineum 

Constant  or  repeated  morning  drop 

Dull  lumbo-sacral  pain  "backache" 

Pain  or  sensation  of  itching  at  or  inside  the  meatus 

Inguinal  pain 

Hypogastric  pain 

Increased  frequency  of  urination  and  tenesmus 

Diminution  of  the  sexual  power 

Pain  in  the  testes 

Premature  and  painful  ejaculation 

Sensation  of  a  mass  lying  in  the  urethra 

Terminal  hematuria  . , 

Ball-valve  interference  of  the  urinary  stream 


57 

54 

52 

51 

20 

13 

10 

10 

9 

8 

3 

1 

1 


The  frequency  of  the  occurrence  of  these  tumors  in  the  past 
has  usually  been  underestimated.  However,  Oberlander  (15) 
beheved  that  tumors  of  the  male  urethra  occurred  as  frequently 
as  caruncles  and  blood  vessel  tumors  of  the  female  urethra  and 
that  the  diagnosis  was  often  missed  because  of  the  lack  of  proper 
endoscopic  research.  They  have  been  observed  in  varying 
frequency  by  different  men.  Probably  the  highest  estimate  is 
that  of  Elder  (16),  who  reports  three  polypi  and  seven  papillo- 
mata  in  one  hundred  cystoscopies.  Pelouze  (17)  reported  fifty- 
one  cases  of  lymphoid  and  cystic  bodies  in  the  urethra  in 
thirty-five  hundred  cystoscopies.  All  of  these  cases  were  of  a 
tuberculous  type  first  described  by  him. 
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DIAGNOSIS 

The  accurate  diagnosis  of  these  tumors  can  be  determined  by 
the  use  of  the  cysto-urethroscope  under  water  dilatation  although 
their  presence  can  often  be  suspected  by  the  chain  of  symptoms 
peculiar  to  these  lesions  and  by  the  persistant  reappearance 
of  pus  in  the  prostatic  and  the  vesicular  secretions. 

A  complete  urine  analysis,  including  Gram-stain  and  acid  fast 
stain  for  organisms,  was  made  in  all  cases.  Guinea-pig  inocu- 
lations for  tuberculosis  were  also  uniformly  made.  Other  foci, 
i.e.,  pyehtis,  cystitis  and  prostatic  calcuU,  were  ruled  out.  It  is 
interesting  to  note  that  in  none  of  the  sixty-eight  cases  here 
presented  was  tuberculosis  of  the  urinary  tract  demonstrated. 
However,  in  a  number  of  cases  of  tuberculosis  of  the  urogenital 
tract,  the  IjTnphoid  and  cystic  bodies  in  the  urethra,  so  well 
described  by  Pelouze,  were  seen. 

A  re'sdew  of  the  histology  of  the  posterior  urethra,  bladder 
neck  and  trigone  shows  the  presence  of  numerous  glands.  Tes- 
tut's  (18)  description  indicates  that  they  are  indentations  of  the 
transitional  epitheUum  more  or  less  developed.  They  may  be 
either  simple  cyhndrical,  or  multilobular  and  extend  through  the 
thickness  of  the  sub-mucosa,  or  are  single  crj^^ts  of  the  mucosa 
itself.  They  do  not  themselves  secrete  mucus,  but  the  secretion, 
if  any,  is  made  up  of  the  desquamated  epitheUum  of  the  super- 
ficial layers.  Piersol  (19)  describes  two  typ^s  of  glands  using 
the  terms  intra-mucous  and  sub-mucous  according  to  their 
location  in  the  mucosa.  Griffiths  (20),  in  describing  the  middle 
lobe  of  the  prostate,  states  that  there  are  ducts  opening  on  the 
posterior  wall  of  the  prostatic  urethra  between  the  vesical  neck 
and  verumontanum.  These  ducts  are  short,  mere  channels  in 
the  stroma,  destitute  of  any  special  coat  except  the  epithelium 
lining  them.  Lowsley  (21)  later  describes  a  number  of  tubular 
structures  which  are  contained  within  the  muscular  walls  of  the 
prostatic  urethra  and  considers  them  to  be  glands  of  Littre. 
They  differ  from  the  prostatic  ducts  in  that  they  are  smaller, 
have  fewer  branches,  and  lack  a  muscular  coat. 

One  can  readily  see  that  in  the  presence  of  infection  these 
glands   may   undergo   inflammatory   changes,  increase  in  size. 
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and  project  and  encroach  upon  the  lumen  of  the  prostatic  urethra 
or  vesical  neck.  The  ducts  often  become  occluded  and  act  as  a 
site  of  retention  of  infection,  which,  in  turn  irritates  and  pro- 
longs the  pathological  condition  in  the  prostate  and  seminal 
vesicles. 

The  macroscopic  appearance  of  these  tumors  is  accurately 
determined  with  the  cysto-urethroscope  under  water  dilatation. 
We  observed  the  three  following  types: 

1.  The  true  polypus,  the  base  of  which  is  pedunculated. 

2.  The  polypoid  mass,  the  base  of  which  is  sessile. 

3.  A  simple  edematous  excrescence  of  the  bladder  neck  or  the 
urethral  wall. 


TABLE  2 
Location  of  tumors 

NUMBER 
OB8EBVED 

POSITION 

Veeical  neck 

Prostatic 
urethra 

Bulbous 
urethra 

Polypus 

37 

26 

5 

12 

11 

3 

23 
15 

2 

2 

Polypoid  mass 

0 

Edematous  excrescence 

0 

Total 

68 

26 

40 

2 

Careful  microscopic  study  of  these  lesions  confirmed  the  find- 
ings of  Randall  (22),  who,  in  1913,  under  the  common  name  of 
polyp  included  all  benign  tumors  of  the  male  urethra.  He  sub- 
divides these  polypi  into  three  groups:  (1)  Pure  or  benign  fibrous 
polyp,  (2)  Villous  or  papillomatous  type  or  benign  villous  polyp, 
(3)  Glandular  type  or  benign  glandular  polyp.  In  all  the  three 
groups  he  calls  attention  to  the  presence  of  a  general  round  cell 
infiltration  throughout  the  growth,  associated  with  chronic 
granulation  tissue  due  to  a  focus  of  infection  which  is  long 
continued. 

CLASSIFICATION 

Great  confusion  exists  in  the  literature  in  this  regard.  In 
some  instances,  authors  have  based  their  findings  on  the  micro- 
scopic, others  on  the  gross  appearance.     Owing  to  the  ease  with 
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which  caruncles  can  be  observed  in  women,  they  were  often 
described  with  and  considered  a  tj-pe  of  polypus.  Linhart  (23) 
describes  caruncles  as  scarcely  distinguishable  from  polypi  and 
condylomata.  Williamson  and  Attlie  (24)  observed  two  types 
of  caruncles,  the  granulomatous  and  those  which  are  new  growths 
with  glandular  tissue  and  proliferation  of  the  epithelium.  Lange 
(25)  reports  fifty-eight  specimens  of  caruncles,  nineteen  granulo- 
mata  due  to  infection,  and  thirtjMiine  true  new  growths,  some 
of  which  are  glandular.  A  large  papilloma  of  the  posterior 
urethra  was  observed  by  ^Marion  (26)  in  removing  the  neck  of 
the  bladder  in  a  young  adult  who  had  complete  retention  of 
urine.  Mark  (27)  calls  attention  to  the  confusion  between 
papilloma!  a  and  polypi.  Winckel  (28)  considers  condylomata  to 
be  poorly  vascularised  papillomata.  Garodistsch  (29)  described 
two  poh-poid  infiltrations  of  the  male  urethra  as  being  made 
up  of  infiltrative  granulative  tissue.  In  1913,  Randall  (22), 
after  a  careful  review  of  the  literature  accepted  the  view  of 
Burkhardt  (30),  that  the  term  caruncle  be  limited  to  lesions  in 
the  female.  He  advocates  ehminating  condylomata  as  a  tj'pe 
of  urethral  tumor  and  under  the  general  term  of  polyp  describes 
the  fibrous,  villous  and  the  glandular  tv^pes.  With  the  cysto- 
urethroscope,  we  have  classified  these  urethral  tumors  in  the 
male  into  three  types  according  to  their  morphological  appear- 
ance: (1)  The  true  poh^ius  with  a  pedunculated  base,  (2)  the 
poh-poid  mass  with  a  sessile  base,  (3)  the  simple  edematous 
excrescence  of  the  bladder  neck  or  the  posterior  urethra. 

PATHOLOGY 

Histologically  the  polypus  or  the  polj'poid  mass  may  be  either 
glandular  or  fibrous.  In  this  series  of  cases  the  x'illous  type  of 
glandular  poh-pus  was  not  observed.  The  simple  edematous 
excrescence  of  the  urethral  wall  and  bladder  neck  is  probably 
an  early  result  of  inflammation  of  the  mucosa  and  sub-mucosa 
including  the  mucous  glands.  As  the  inflammatory  process 
advances,  the  simple  excrescence  develops  through  the  stage  of 
poh-poid  mass,  later  to  become  a  true  poh'pus  with  a  peduncu- 
lated base.  Pathological  descriptions  of  these  tumors  may  be 
found  with  the  case  reports. 
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CASE  REPORTS 


Case  I.  J.  R.  Male.  Age  forty-three.  Occupation:  Street  paver. 
Out-patient  department  no.  55867. 

Family  history:  One  uncle  died  of  tuberculosis  at  the  age  of  twenty- 
five.     There     was     no     co-residence.     Past     history:  Malaria,     heart 


Fig.    1.  Small   Glandular   Polypus   Showing   a   Subacute    Inflammatory 

Reaction.     Case  I 
Leitz  DC.  I,  obj.  3 


disease,  and  arthritis  left  shoulder.  Fourteen  years  previously  gonor- 
rhea, which  was  treated  by  a  doctor  and  apparently  cleared  up  in 
six  weeks  without  any  complications.  For  the  past  thirteen  years  his 
sexual  power  has  gradually  diminished.  There  is  premature  ejacula- 
tion and  nocturnal  emissions.  There  is  more  or  less  continual  morning 
drop  and  discharge  on  straining  at  stool.  He  has  a  constant,  dull, 
lumbosacral  pain  which  is  accentuated  on  ])ending  the  body.  There  is 
a  sensation  of  itching  and  discomfort  in  the  meatus  on  voiding,  and 
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discomfort  in  the  perineum.  The  urine  shows  shreds  in  the  fii'st  and 
third  glasses,  and  is  negative  on  microscopic  study,  culture,  and  inocu- 
lation of  guinea  pigs  for  tuberculosis.  The  lower  uro-genital  tract 
shows  bilateral  seminal  vesiculitis  and  prostatitis.  The  lungs  are 
negative.     The    blood    Wassermann    is    negative.     With    the    cysto- 


FiG.   2.     Small  (iLAXDULAR    Polypus  Showing  a  Subacute   Ixflammatoky 

Reaction.     Case  I 
Leitz  oc.  I,  obj.  6 

urethroscope  a  large  pedunculated,   irregular,   hjTDeremic  pohT),   the 
base  of  which  was  attached  to  the  verumontanum  was  obser\'ed. 

Pathological  report:  Microscopic  sections  show  an  irregular  mass  of 
tissue  which  is  covered  on  all  sides  by  transitional  epitheUum.  (The 
sections  were  apparently  taken  transvei-seh^  and  parallel  to  the  base  of 
the  pohT3us.)  The  surface  has  an  irregular  contour  but  is  not  papillary 
in  t^^^e.  The  epithelium  is  thickened  at  certain  points,  and  shows  an 
invasion  of  a  few  polymorphonuclear  leucoc^-tes.     Beneath  the  epithe- 
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lium  there  is  a  zone  of  loose,  edematous,  reticular  connective  tissue 
which  shows  a  rather  marked  diffuse  infiltration  of  lymphocytes,  with 
a  few  polymorphonuclear  leucocytes  scattered  diffusely  throughout. 
This  sub-epithelial  zone  contains  numerous  capillary  blood  vessels. 
The  central  portion  of  the  tissue  is  composed  of  denser  connective 
tissue,  which  is  fairly  vascular.  There  are  several  ducts  shown  in 
cross  section  in  the  deeper  tissue.  They  are  lined  by  transitional  epi- 
thelium also.     A  few  of  these  ducts  contain  corpora  amylacea. 

Diagnosis:  Small  glandular  polypus  showing  a  subacute  inflamma- 
tory reaction. 

Case  II.  S.  G.  Male.  Age  forty-eight.  Occupation:  Tailor. 
Out-patient  department  no.  57539.  Complaint:  Frequency  of  urina- 
tion day  and  night. 

Family  history:  Negative.  Past  history:  Irrelevant.  Genito-uri- 
nary:  Neisser  three  times,  twenty,  twelve,  and  seven  years  ago.  No 
complications.  Lues  denied.  Frequency  of  urination  started  one  month 
ago.  Diuria  twelve  and  nycturia  twelve.  Sexual  powers  diminished. 
Physical  examination  reveals  a  chronic  infection  of  the  prostate  and 
seminal  vesicles.  There  is  a  left  varicocele.  Urine  culture  shows 
staphylococcus  aureus.  Guinea-pig  inoculation  negative  for  tuber- 
culosis. Blood  Wassermann  negative.  Cysto-urethroscopy :  Bladder 
negative.  On  right  anterior  octant  of  vesical  neck  is  a  large  sessile 
polypus.  On  the  left  posterior  octant  is  a  small  sessile  polypus.  These 
were  removed  with  the  rongeur  forceps,  and  the  bases  fulgurated. 
The  patient  was  given  one  month's  rest,  after  which  cysto-urethro- 
scopy revealed  no  polypi.  Massage  showed  50  per  cent  pus.  Pus 
disappeared  in  two  weeks  of  ordinary  routine  treatments  and  has 
remained  clear. 

Pathological  report  (figs.  3  and  4) :  The  surface  of  the  small  polypus 
is  covered  by  transitional  epithelium.  A  great  many  of  the  cells  are 
hydropic.  In  areas  along  the  surface,  the  epithelium  has  desquamated,- 
leaving  exposed  an  edematous  connective  tissue.  The  epithelium 
dips  down  into  the  sub-epithelial  tissue  with  formation  of  glandular 
structures.  These  are  lined  by  several  layers  of  epithelial  cells,  which 
are  cuboidal  and  columnar  in  type;  the  superficial  layer  consisting  of 
mucous  cells.  Some  of  these  glandular  structures  which  are  shown  in 
cross  section  are  rather  large  and  irregular  in  shape.  The  stroma  of 
the  tissue  consists  of  an  edematous  reticular  connective  tissue.  There 
is   moderate   diffuse  infiltration   of  lymphocytes   with   an   occasional 
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Fig.  3.    Small  Glandulak  Polypus  Showing  Sudac  ltk   Inflammatory 

Reaction.    Case  II 

Leitz  DC.  I,  obj.  2 
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Fig.  4.    Small  Glandular  Polypus  Showing  SrnArrxE  Inflammatory 
Reaction.    Case  II 
Leitz  oc.  I,  obj.  6 
1S.5 


Fig.  5.    Glandular  Polypus  Showing  Subactue  Inflammatory  Reaction. 

Case  III 
Leitz  oc.  I,  obj.  3 


Fig.  6.    Glandular  Polyi'ls  Showing  Slbacutk  Inflammatory  Reaction, 

Case  III 

Leitz  oc.  I,  obj.  6 
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polymorphonuclear  leucocj-te  and  plasma  cell.  There  are  also  two 
focal  collections  of  lymphocytes  shown  in  the  section.  There  are 
several  small  hemorrhagic  areas  throughout  the  stroma  and  along  the 
denuded  surface.  This  appears  to  be  recent  and  is  probably  traumatic. 
Diagnosis:  Small  glandular  polypus  showing  subacute  inflamma- 
tory reaction. 

Case  III.  A.  B.  Male.  Age  thirtj'-three.  Occupation:  Seaman. 
Out-patient  no.  25089.     Complaint:  Morning  drop. 

Past  hist  or}':  The  patient  had  gonorrhea  six  years  ago  and  eighteen 
months  ago,  which  cleared  up  in  about  six  weeks  under  the  usual 
routine  treatment.  No  complications.  Examination  of  the  lower 
uro-genital  tract:  A  smear  of  the  morning  drop  shows  no  organisms; 
secretion  from  prostate  shows  about  30  per  cent  pus;  the  left  epididymis 
is  indurated.  Ordinary-  treatment  was  instituted  covering  a  period  of 
three  months.  Pus  negative.  One  month's  rest — pus  reappeared. 
Cysto-urethroscopy — pohiDUs  on  infra  montane  region  and  ^erumon- 
tanum.  Rongeur  specimens  were  obtained  and  the  bases  were  ful- 
gurated. In  two  weeks  remaining  polj-py  were  removed  and  fulgu- 
rated. Cysto-urethroscopy  one  month  later  showed  no  polypi  and  the 
infection  in  the  prostate  and  seminal  vesicles  had  cleared  up. 

Pathological  report  (figs.  5  and  6) :  The  tissue  consists  of  a  stroma  of 
edematous  reticular  connective  tissue.  There  is  marked  diffuse  infil- 
tration of  lymphoc\'tes  with  a  few  polymorphonuclear  leucoc}i:es  and 
plasma  cells.  There  is  one  large  hemorrhagic  area  which  shows  a 
marked  focal  accumulation  of  lymphocytes  with  a  few  plasma  and 
endothelial  cells.  Around  the  periphery  of  the  area  there  are  numer- 
ous capillary  blood  vessels.  At  one  end  of  the  section  there  are  numer- 
ous glands.  These  glands  are  lined  by  several  layers  of  epithelial  cells 
which  are  columnar  and  cuboidal  in  type.  The  superficial  layer  is 
composed  of  a  mucous  t^-pe  of  cell.  The  surface  of  the  tissue  is  lined 
by  transitional  epithelium.  Over  a  large  part  of  the  surface  the  epi- 
thelium has  desquamated  completely  and  in  other  areas  the  superficial 
cells  have  desquamated. 

Diagnosis:  Glandular  polypus  showing  subacute,  inflammatory 
reaction. 

Case  IV.     J.   S.   Male.     Age  twentj'-three.     Occupation:  Riveter. 

Xeisser  three  years  previously.  Denies  lues.  Xeisser  at  present. 
Urine:  Second  glass  showed  B.  coli,  erj-throcj-tcs,  and  pus  cells.  No 
tubercle    bacilli    were    found.     The    patient    developed    epidid3Tnitis. 
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An  epididimotomy  was  performed  in  another  hospital.  One  month 
later  patient  returned  complaining  of  frequency,  especially  during  the 
day,  sudden  interruption  of  stream  and  hematuria.  No  discharge  at 
the  meatus.  No  gonococci  found.  X-ray  of  genito-urinary  tract 
showed  vesical  calculus.  This  was  removed  by  the  suprapubic  route. 
Two  months  later  cysto-urethroscopy  showed  a  large  polypus  on  the 
verumontanum  and  two  small  polypi  on  the  vesical  neck.  These  were 
removed  and  the  bases  fulgurated.  He  still  has  prostatitis  and  seminal 
vesiculitis  which  is  clearing  rapidly. 


Fig.  7.    Glandular  Polypus  Showing  Inflammatory  Reaction. 

Leitz  oc.  I,  obj.  3 


Case  IV 


Pathological  report:  The  specimen  consists  of  three  small  peduncu- 
lated tumors,  the  largest  one  being  about  3  by  2  cm.,  each  of  the  others 
being  2  by  1  cm. 

The  sections  of  the  largest  specimen  are  transverse  to  the  long  diam- 
eter. The  entire  surface  is  covered  by  transitional  epithehum,  which 
is  thickened  in  places.  There  is  one  papillary  projection  from  the 
surface;  this  has  a  central  stroma  of  connective  tissue,  the  overlying 
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epithelium  is  not  thickened.  There  aie  several  glandular  invaginations 
which  are  Uned  by  transitional  epithelium.  In  the  central  portion  of 
the  section  there  are  several  irregular,  glandular  structures  lined  by 
cuboidal  epitheUum,  which  is  h>T)erplastic  in  places,  gi^'ing  a  pseudo- 
stratified  appearance.     Two  of  these  spaces  contain  granular  albumi- 


FiG.  8.    Glandular  Polypus  Showixg  Inflammatory  Reaction.    Case   IV 

Leitz  oc.  I,  obj.  3 

noid  material.  The  stroma  consists  of  rather  mature  connective  tissue 
which  shows  diffuse  infiltration  with  lymphocytes.  There  are  several 
compact  focal  accumulations  of  lymphocytes  just  beneath  the  surface 
epitheUum.  The  stroma  is  fairly  vascular.  There  are  two  areas  of 
necrosis  due  to  trauma  in  removal,  also  areas  of  traumatic  hemorrhage. 


Fig.  9.    Fibrous  Type  of  Benign  Polypoid  Mass  Showing  Chronic  Inflam- 
matory Reaction.     Case  IV 
Leitz  DC.  I,  obj.  3 


Fig.  10.   Fibrous  Type  of  Benign  Polypoid  Mass  Showing  Chronic  Inflam- 
matory Reaction.     Case  IV 
Leitz  oc.  I,  obj.  6 
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FiG.  11.    Fibrous  Type  of  Polypoid  Mass  Shoavixg  Chronic  Ixflamm 

Reactiox.     Case  IV 
Leitz  oc.  I,  obj.  3 


ATORY 


Flo.  12.    Fibrous  Type  of  Polypoid  Mass  Showixg  Chromc  Ixfla 

Reaction.    Case  IV 

Leitz  oc.  I,  obj.  6 
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The  two  smaller  specimens  were  sectioned  parallel  to  their  long  axis. 
These  are  similar  to  the  larger  specimen  in  every  respect,  except  that 
the  glandular  structures  are  less  numerous. 

Diagnosis:  Adenomatous  polypi  showing  subacute  inflammatory 
reaction. 

Case  V.  I.  B.  Male.  Age  forty.  Occupation:  Ranch  hand. 
Out-patient  department  no.  54733. 

The  family  history  is  negative.  He  denies  Neisser.  He  comes  to 
the  clinic  complaining  of  occasional  nycturia.  There  is  a  peculiar  pain 
in  the  perineum.  He  has  a  morning  drop.  There  is  more  or  less  con- 
tinual dull  lumbo-sacral  pain  which  is  uninfluenced  by  rest  or  exercise. 
The  sexual  power,  however,  is  good.  The  urine  is  negative,  culture 
negative,  and  inoculation  of  guinea-pigs  for  tuberculosis  is  negative. 
The  blood  Wassermann  is  negative.  The  lungs  are  normal.  The 
lower  urogenital  tract  shows  chronic  prostatitis.  Cysto-urethro- 
scopic  examination  revealed  three  fairly  large,  pink,  sessile  masses  on 
the  right  and  left  anterior  octants  of  the  vesical  neck.  These  show 
areas  of  hyperemia,  and  blood  vessels  are  seen  to  course  over  their 
surfaces.  The  adjacent  mucosa  is  congested.  The  bladder  and  pro- 
static urethra  are  otherwise  of  no  interest. 

These  masses  were  removed  with  the  ronguer  forceps  and  show  the 
following  histological  structure. 

Pathological  report:  The  small  piece  of  tissue  is  composed  of  ede- 
matous reticular  connective  tissue.  There  is  diffuse  infiltration  of 
plasma  cells  with  a  few  polymorpjionuclear  leucocytes.  There  are 
areas  in  the  stroma  in  which  the  tissue  is  disorganized,  and  there  is  a 
diffusion  of  chromatin  material.  This  is  most  probably  due  to  crush- 
ing of  the  tissue  in  the  process  of  removal.  There  are  two  small  glands 
in  the  section  and  these  are  fined  by  several  layers  of  cuboidal  and 
columnar  epithelium.  There  are  a  few  dilated  capillary  blood  vessels 
throughout  the  stroma.  The  surface  is  irregular,  due  to  crypt-fike 
depressions.  Over  a  part  of  the  surface  the  epitheHum  has  desqua- 
mated leaving  only  the  basal  layers  of  cells. 

Diagnosis:  Small  polypoid  mass  showing  subacute  inflammatory 
reaction. 


Fig.  13.    Small  Polypoid  Mass  Showing  Subacute  Inflammatory  Reaction. 

Case  V 
Leitz  oc.  I,  obj.  3 


Fig.  14.    Small  Polypoid  Mass  Showing  Subacute  Inflammatory  Reaction. 

Case  V 

Leitz  oc.  I,  obj.  6 
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Fig.  15.   Polypoid  Excrescence  Showing  Subacute  Inflammatory  Reaction. 

Case  VI 
Leitz  oc.  I,  obj.  3 


Fig.  16.   Polypoid  Excrescence  Showing  Subacute  Inflammatory  Reaction. 

Case  VI 

Leitz  oc.  I,  obj.  6 
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Case  VI.  J.  M.  Male.  Age  sixty-three.  Occupation:  Fireman. 
Out-patient  department  no.  55283.     Entered  August  4,  1919. 

Familj'  history  negative.  Past  history:  Cataract  operation  and 
fracture  of  the  left  fibula.  Operation  for  vesical  calculus  six  years  ago. 
Genito-urinary:  He  had  gonorrhea  four  times  and  treated  himself. 
Chancre  thirty-five  years  ago  for  which  he  received  no  treatment. 
Present  illness:  Difficulty  in  urination,  diuria,  and  nycturia  main 
urinary  symptoms.  He  is  a  diabetic.  Rectal  examination:  Bilateral 
hj^pertrophy  of  prostate.  Ho  was  sent  to  the  medical  cUnic  for  treat- 
ment of  diabetes.  After  the  urine  was  found  to  be  sugar  free  a  pros- 
tatectomy was  performed.  Three  months  later,  he  showed  numerous 
small  nodules  in  the  posterior  urethra.  Specimens  removed  by  rongeur 
and  the  bases  fulgurated. 

Pathological  report:  Microscopic  examination  shows  a  sUght  irreg- 
ular thickening  of  the  epithelium  beneath  which  there  is  irregular 
edema,  dilatation  of  the  vessels,  and  irregular  infiltration  with  lympho- 
cytes and  plasma  cells.  The  ducts  from  a  number  of  glands  in  the 
section  show  considerable  thickening  and  transitional  type  of  epithelium. 

Diagnosis:  Polypoid  excrescence  showing  subacute  inflammatory 
reaction. 

Case  VII.  M.  Q.  Male.  Age  thirty-five.  Occupation:  Laborer. 
Out-patient  department  no.  64017.  Entered  June  23,  1919.  Com- 
plaint: Gonorrhea. 

Family  history:  Irrelevant.  Past  history:  Unimportant.  Genito- 
urinary: Gonorrhea  in  1917,  treated  by  druggist,  of  three  months 
duration.  Left  epididymitis.  Gonorrhea  one  month  ago.  Treated 
by  druggist.  At  present,  no  organisms.  He  shows  prostatitis  and 
seminal  vesiculitis.  Pus  15  per  cent.  Cysto-urethroscopy:  Large 
polypus  on  the  anterior  aspect  of  the  vesical  neck  was  removed  with 
rongeur  forceps  and  the  bases  fulgurated.  Results:  February  2,  6, 
and  9,  1920,  secretions  negative. 

Pathological  report :  Microscopically,  this  specimen  consists  of  a 
stroma  of  edematous  connective  tissue,  throughout  which  are  numer- 
ous small  capillary  blood  vessels.  The  surface  is  lined  by  transitional 
epithelium.  The  cells  of  the  epithelium  are  hydropic  in  appearance. 
There  is  a  diffuse  infiltration  of  lymphocytes  and  plasma  cells  through- 
out the  subepithelial  connective  tissue.  A  few  lymphocytes  have  also 
invaded  the  surface  epithehum.  There  are  no  glands  present  in  the 
sections. 

Diagnosis:  Fibrous  type  of  polypoid  mass  showing  chronic  inflam- 
niatorv  reaction. 


Fig.  17.    Fibrous  Type  of  Polypoid  Mass  Showing  Chronic  Inflammatory 

Reaction.     Case  VII 
Leitz  DC.  I,  obj.  3 


Fig.  18.    Fibrous  Type  of  Polypoid  Mass  Showing  Chronic  Inflammatory 

Reaction.     Case  VII 

Leitz  oc.  I,  obj.  6 

196 


Tig.  10.    Small  I.vflammatory  Excrescexck  of  the  Mucosa  of  the  Vesical 

Neck.     Case  VIII 
Leitz  oo.  I,  obj.  3 


Fig.  20.    Small  Inflammatory  Excrescence  of  the  Mucosa  of  the  Vesical 

Xeck.     Case  VIII 

Leitz  DC.  I,  obj.  6 
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Case  VIII .  L.  F.  Male.  Age  thirty-five.  Occupation:  Porter. 
Out-patient  department  no.  52867. 

The  family  history  is  irrelevant.  He  had  six  attacks  of  gonorrhea 
"of  an  average  duration  of  six  to  eight  weeks  for  which  he  received  no 
treatment,  the  last  attack  occurring  two  months  ago.  He  had  a 
chancre  ten  years  previously  followed  by  no  secondaries.  This  was 
not  treated.  He  now  complains  of  occasional  nycturia  and  increased 
frequency.  There  is  no  morning  drop.  He  has  dull  lumbosacral  pain 
uninfluenced  by  rest  or  exercise.  The  sexual  powers  are  diminished. 
The  urines  were  clear  but  contained  shreds  in  the  first  and  third  glasses 
and  were  negative  to  culture  and  to  guinea-pig  inoculation  for  tuber- 
culosis. The  blood  Wassermann  was  triple  positive.  The  lower 
urogenital  tract  showed  prostatitis  and  seminal  vesiculitis.  Cysto- 
urethroscopic  examination  reveals  some  relaxation  of  the  vesical  neck. 
On  the  anterior  right  and  left  octant  of  the  vesical  neck  are  two  sessile, 
pale  pink,  excrescences  over  which  blood  vessels  are  seen  to  course. 
The  adjacent  mucosa  is  congested.  The  bladder  walls  show  moderate 
coarse  trabeculations.  Excrescences  removed  in  usual  way  and  the 
bases  fulgurated. 

Pathological  report:  The  specimen  consists  of  an  elongated  irregular 
mass  of  tissue  which  is  covered  on  three  sides  by  transitional  epithelium. 
The  epithelial  layer  is  thickened  in  places  and  these  areas  show  a  des- 
quamation of  the  superficial  cells.  At  one  pole  of  the  section  the 
epithelial  surface  is  thrown  into  papillary  folds  and  the  epithehal  layer 
appears  thickened.  At  two  points  there  are  invaginations  of  the 
epithelium  into  the  deeper  tissues.  These  are  shown  in  cross  section. 
Beneath  the  epithelium  there  is  a  zone  of  loose  reticular  tissue.  The 
tissue  contains  numerous  capillary  blood  vessels.  There  is  a  diffuse 
distribution  of  lymphocytes  throughout  this  zone.  There  are  also  a 
few  eosinophiles,  and  numerous,  rather  large,  fibroblasts.  At  the  base 
of  the  section  there  is  included  a  small  section  of  smooth  muscle. 

Diagnosis:  Small  inflammatory  excrescence  of  the  mucosa  of  the 
bladder. 

TREATMENT 

Growths  of  the  urethra  have  long  been  recognized  and  various 
instruments  devised  for  their  removal.  About  1607,  Layseau 
removed  a  papillary  vegetation  from  the  urethra  of  Henri  IV 
which    had    caused   urinary    obstruction.     Bell    (31),    in    1820, 
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removed  a  warty  substance  formed  within  the  anterior  m'ethra 
uith  a  scissors  and  a  ligatm-e.  Grimfeld  (32),  in  1881,  removed 
urethral  polypi  by  means  of  a  snare  and  scissors  through  an 
endoscope.  Oberlander  (33),  six  years  later,  introduced  his 
tampon  erasement  method.  This  consisted  of  grasping  the 
polypus  with  two  tampons  passed  through  an  endoscope  and 
with  a  twisting  motion  the  pol^'pi  were  torn  loose  from  their 
bases.  The  good  results  claimed  by  this  surgeon  were  not  sub- 
stantiated by  Klotz  (4)  and  other  investigators,  and  the  method 
soon  fell  into  disrepute.  Another  ingenious  device  for  remo\'ing 
urethral  tumors  was  the  guillotine.  In  1886  Klotz  (4)  reported 
one  hundred  tumors  removed  from  various  parts  of  the  urethra 
with  a  strong  forceps  and  a  curette.  Cauterizing  agents  of  all 
descriptions  have  been  employed  since  the  introduction  of  the 
endoscope  by  D4sormeaux  (9).  Oftentimes  they  serve  only  to 
partially  destroy  the  tumor  even  after  numerous  apphcations. 
Randall  (22)  states  that  nitrate  of  silver  is  absolutely  inadequate 
and  that  they  should  be  removed  with  a  snare  and  alligator 
forceps  and  the  bases  cauterized.  With  the  advent  of  the  cysto- 
urethroscope  of  Greenberg  (34),  Goldschmidt,  Bransford  Lewis, 
Buerger  (35)  and  McCarthy,  which  is  used  with  water  dilatation, 
the  diagnosis  and  treatment  of  these  tumors  have  been  greatly 
enhanced.  Through  this  instrument  all  the  mechanical  de\'ices 
for  removal  of  bladder  and  urethral  neoplasms  can  be  used  with 
ease.  Later  contributors  to  the  Hterature,  among  them  Lewis, 
Greenberg  (34),  Lewin  (36),  Buerger  (37),  Wolbarst  (12),  Wat- 
son (38),  ^Martin  (39),  and  others,  have  used  the  high  frequency 
electric  current  to  permanently  destroy  these  tumors  and  they 
report  excellent  results. 

We  apphed  the  following  methods  of  treatment: 

1.  Dilatation  of  the  urethra  by  the  use  of  sounds  or  the  Koll- 
mann  dilator.  This  is  the  best  form  of  treatment  for  the  simple 
edematous  excrescences  of  the  vesical  neck  and  the  urethral  wall. 
This  type  of  urethral  tumors  usually  clears  up  with  this  form  of 
treatment  and  rarely  requires  fulguration. 

2.  Direct  apphcation  of  cauterizing  agents  such  as  nitrate  of 
silver,  the  stronger  acids,  etc. 
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3.  Snaring  through  the  endoscope  and  the  cystoscope. 

4.  Excision  by  means  of  scissors. 

5.  Crushing  the  pedicle  by  means  of  rongeur  forceps  and  the 
removal  of  the  polypus. 

6.  Destruction  by  use  of  the  actual  cautery. 

7.  Electro-cautery. 

The  most  satisfactory  of  these  methods  is  the  use  of  the 
electro-cautery.  The  small  Wappler  electrode  is  best  adapted 
to  this  purpose,  because  it  can  be  easily  applied  to  the  patho- 
logical point  only.  The  D' Arson val  current,  although  the  most 
destructive  to  living  cells,  we  found  to  give  the  best  results. 
By  use  of  the  snare,  and  the  rongeur  forceps,  these  tumors  are 
easily  removed,  but  the  base  is  more  or  less  intact  and  may  be 
the  site  of  recurrence  and  hemorrhage. 

RESULTS 

After  the  destruction  of  these  polypi  the  patient  is  given  one 
month's  rest.  The  treatment  of  the  remaining  pathological 
condition  in  the  prostate  and  seminal  vesicles  is  then  continued. 
The  following  results  were  obtained:  Fifty  cases  or  73.7  per  cent 
showed  marked  improvement  with  probable  cure.  Fourteen 
cases  or  20.5  per  cent  showed  slight  improvement.  Four  cases 
or  5.8  per  cent  showed  no  improvement. 

At  intervals  of  six  months  to  two  years  after  removal  of  the 
tumors  fifty  of  the  sixty-eight  cases  were  observed  with  the 
cysto-urethroscope.  Two  only  showed  recurrence  of  the  polypi 
within  this  interval. 

A  number  of  the  most  typical  tumors  in  the  three  groups 
described  above  were  removed  with  the  rongeur  forceps  and 
studied  histologically.  These  are  described  with  the  individual 
case  reports. 

DISCUSSION    AND    SUMMARY 

The  unsatisfactory  response  to  treatment  of  many  cases  of 
chronic  infection  of  the  lower  urogenital  tract  in  males  justifies  a 
search  into  the  cause  for  the  continued  presence  of  disease. 
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Many  such  patients  were  below  par  presenting  lesions  in  the 
gastro-intestinal  tract,  sjT)hilis,  tuberculosis  or  other  general 
infections  which  lowered  their  resistance,  making  the  cure  of  the 
prostatitis  almost  impossible.  However  in  another  group  of 
cases,  where  there  occurred  a  persistent  reappearance  of  pus  or 
a  continuance  of  symptoms  in  spite  of  long  continued  treatment 
of  the  usual  routine  type,  careful  investigation  with  the  cysto- 
urethroscope,  revealed  tumors  in  the  prostatic  urethra  and  blad- 
der neck.  These,  through  irritation,  caused  a  continuance  of 
the  pathological  condition  in  the  prostate. 

In  twenty-seven  hundred  cysto-urethroscopic  observations, 
sixty-eight  tumors  were  found.  The  symptoms  complained  of 
were  those  of  chronic  prostatitis  with  the  following  symptoms 
predominating  (also  see  table  1) : 

per  cent 

Peculiar  pain  or  discomfort  in  the  perineum 84.0 

Pain  or  itching  at  or  inside  the  meatus 75.0 

Diminished  sexual  power 14.0 

Premature  and  painful  ejaculation 11.0 

Sensation  of  mass  or  foreign  body  in  the  urethra 4.0 

Ball-valve  interference  of  the  urinary  stream 1.5 

The  normal  structure  of  the  urethra  and  the  bladder  neck 
with  its  indentations  of  the  transitional  epithehum  forming  more 
or  less  developed  mucous  glands  offers  an  easy  avenue  for  infec- 
tion. As  the  inflammation  proceeds,  these  glands  increase  in 
size,  the  ducts  are  often  occluded,  project  and  encroach  upon 
the  lumen  of  the  prostatic  urethra,  often  commencing  as  a 
small  excrescence  of  the  urethral  wall  or  the  bladder  neck  and 
later  developing  into  a  tumor  giving  the  appearance  of  a  sessile 
polypoid  mass  or  polypus.  The  classification  of  these  tumors 
morphologically  is  as  follows:  (1)  The  true  polypus  with  a  pedun- 
culated base,  (2)  the  polypoid  mass  with  a  sessile  base,  (3)  a 
simple  edematous  excrescence.  Either  the  true  polypus  or  poly- 
poid mass  may  be  \allous.  The  pathological  nature  of  these 
tumors  can  be  ascertained  by  histological  study  and  should  be 
carried  out  in  all  cases  to  arrive  at  a  proper  diagnosis.  This 
may  be  done  in  the  course  of  treatment  by  removing  the  mass 
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with  the  rongeur  forceps  and  fulgurating  the  base.  Two  general 
types  were  observed:  (1)  Glandular  type  in  which  the  glandular 
tissue  is  predominant;  (2)  the  fibrous  type  in  which  the  fibrous 
connective  tissue  is  predominant.  Both  show  a  thickening  of 
the  transitional  epithehum  at  certain  points  which  is  invaded 
by  polymorphonuclear  leucocjiies,  a  sub-epithehal  zone  of  loose 
edematous  reticular  connective  tissue  which  is  infiltrated  with 
lymphocytes,  polymorphonuclear  leucocytes  and  plasma  cells, 
and  contains  numerous  capillary  blood  vessels.  The  central 
portion  of  these  tumors  shows  numerous  blood  vessels,  is  com- 
posed of  either  a  denser,  more  developed  connective  tissue  or  of 
glandular  tissue,  the  glands  being  hned  by  several  layers  of 
cuboidal  and  columnar  cells,  the  superficial  layer  being  mucoid 
in  type.  In  short,  all  these  tumors  that  were  studied  show 
inflammatory  changes  due  to  continued  infection.  The  glan- 
dular type  is  not  a  true  growth  in  the  true  sense  of  the  word  but 
rather  a  proliferation  of  the  many  shaped  normal  mucous  glands, 
stimulated  by  infection.  Corpora  amylacea  were  found  only  in 
tumors  arising  from  the  veriunontanum.  It  is  evident,  in  cases 
of  chronic  prostatitis  and  seminal  vesiculitis  that  these  tumors 
with  their  existing  infection  act  as  a  source  of  irritation  and 
cause  reinfection  of  the  seminal  vesicles  and  prostate.  On  the 
other  hand,  they  can  cause  a  continuence  of  the  general  symp- 
toms of  prostatitis  and  seminal  vesiculitis,  after  these  organs 
have  apparently  been  cleared  up,  no  pus  being  found  in  the 
secretions  on  repeated  massage.  In  such  cases,  after  removal  of 
these  tumors,  73.7  per  cent  showed  marked  improvement  with 
probable  cure,  20.5  per  cent  showed  slight  improvement,  5.8  per 
cent  showed  no  improvement. 

It  is  interesting  to  note  that  of  the  four  cases  showing  no 
improvement,  two  had  a  definite  history  of  syphilitic  infection 
with  a  triple  positive  blood  Wassermann.  This  was  being 
treated  concurrently.  The  remaining  two  discontinued  treat- 
ment and  could  not  be  followed  a  sufficient  time  to  justify  an 
accurate  statement  in  regard  to  their  condition. 
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CONCLUSIONS 

1.  In  the  treatment  of  resistant  forms  of  chronic  prostatitis,  a 
complete  cysto-urethroscopic  examination  is  indicated  in  order 
to  rule  out  the  presence  of  foci  of  infection  such  as  polypi,  poly- 
poid masses  and  edematous  excrescences  on  the  bladder  neck  or 
urethral  wall. 

2.  Observation  through  the  cysto-urethroscope  revealed  three 
types  of  tumors,  the  morphological  appearances  of  which  were  as 
follows : 

a.  True  pol3^i  with  pedunculated  bases,  b.  Polypoid  masses 
with  sessile  bases,  c.  Simple  edematous  excrescence. 

3.  Histological  study  of  these  tumors  shows  them  to  be  made 
up  either  of  glandular  or  of  connective  tissue  with  a  general 
infiltration  of  round  cells,  polymorphonuclear  leucocytes  and 
plasma  cells  throughout  the  growth,  associated  with  chronic 
granulation  tissue  due  to  a  focus  of  infection  which  is  continued. 

4.  In  those  cases  in  which  the  vesicular  and  prostatic  secre- 
tions were  found  to  be  greatly  improved,  where,  however,  a 
continuance  of  symptoms  occurred  and  pol3^i  or  polj^poid 
masses  existed,  the  symptoms  did  not  clear  up  until  these  tumors 
were  finally  destroyed  by  fulguration. 

5.  It  is  pointed  out  that  these  growths  can  act  as  a  source  of 
irritation  and  so  cause  a  reinfection  of  the  prostate  and  the 
seminal  vesicles.  Upon  the  removal  of  these  tumors  73  per  cent 
of  these  resistant  cases  showed  marked  improvement  with 
probable  cure,  20.5  per  cent  showed  shght  improvement,  and 
5.8  per  cent  showed  no  improvement. 

We  wish  to  express  our  thanks  to  Dr.  G.  Y.  Rusk  for  assistance 
in  the  pathological  study  of  these  tumors  and  to  Dr.  A.  W.  Lee 
for  the  preparation  of  photomicrographs. 
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PLATE  1 

Upper  left:  Three  edematous  excrescences  on  the  right  anterior  aspect  of  the 
vesical  neck. 

Lower  left:  Polypoid  mass  on  left  lateral  aspect  of  the  bladder  neck. 

Center:  Three  small  polypi. 

Right:  A  rather  long  polypus  in  the  posterior  urethra,  projecting  into  the 
bladder,  with  a  smaller  polypus  beside  it. 
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PLATE  2 

Right:  Two  polypoid  masses  on  the  anterior  aspect  of  the  vesical  neck  and  a 
villous  excrescence  which  later  proved  to  be  carcinoma. 

Left:  From  the  same  patient,  two  tumors  from  the  bladder.  These  are  appar- 
ently polypi  of  the  villous  type  but  were  demonstrated  after  pathological  section 
to  be  carcinoma. 


PLATE  3 

True  polypus  with  a  pedunculated  base  and  a  polypoid  mass  with  a  sessile 
base  situated  together  on  the  vesical  neck. 
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PLATES  2  AND  3 
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THE  FOLLOW-UP  RECORD  IN  CASES  OF  TUMOR  OF 

THE    BLADDER 

JOHN  L.  CRENSHAW 
Section  on  Urology,  Mayo  Clinic,  Rochester,  Minnesota 

The  tendency  of  tumors  of  the  bladder  of  all  grades  of  malig- 
nancy to  recm",  in  spite  of  the  method  of  removal  or  the  thor- 
oughness of  the  operation,  has  long  been  recognized.  It  has 
been  the  custom  in  the  Mayo  Clinic  for  many  years  to  advise 
patients  who  have  had  such  tumors  removed  to  return  at  stated 
times  for  cystoscopic  examination.  The  intervals  between 
should  be :  three  months,  three  months,  six  months,  one  year,  and 
one  year;  covering  a  total  of  three  years'  time.  If  there  is  no 
recurrence  during  this  period  it  may  be  considered  reasonably 
certain  that  there  wiU  be  no  further  trouble.  A  recurrence  of 
the  growth,  however,  necessitates  a  recurrence  of  the  treatment 
and  of  examinations. 

Many  of  our  patients  have  returned  for  cystoscopy  at  the 
times  ad\dsed,  and  in  this  way  a  number  of  small  recurrences 
were  discovered  early  and  destroyed  by  fulguration  or  radium. 
There  were,  however,  a  large  percentage  of  patients  who  did  not 
return  as  long  as  they  had  no  symptoms,  but  who  returned 
months  and  even  years  later  than  ad\'ised,  with  recurrences  of 
such  extent  that  fulguration  was  impossible.  In  some  cases 
even  a  secondary  resection  could  not  be  performed,  or  if  per- 
formed gave  little  chance  of  permanent  reUef. 

Several  months  ago  in  an  effort  to  induce  a  larger  percentage 
of  patients  to  return  at  the  time  designated  we  started  an  indi- 
vidual follow-up  system  by  means  of  a  card  as  follows: 
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Bladdek  Tumor — Follow-Up  Record 

Name No.  A Date 19 

Initial  Treatment — Operation — Fulguration — Radium — Prognosis — 1  -  2  -  3  -  4 


BETUEN  DATE 

CORRESPOND- 
ENCE 

RETURNED 

RECUR. 
0  +  7 

TREAT. 

0.  F.  R. 

PROG. 

1234 

WHT 
DROPPED 

REMARKS 

I. 

11. 

III. 

This  card,  4  inches  by  6  inches,  is  intended  simply  to  contain 
the  data  necessary  to  keep  track  of  the  patient  intelhgently. 
When  a  patient  who  has  been  treated  for  tumor  of  the  bladder  is 
dismissed  from  the  Clinic  a  card  is  made  out  which  shows  the 
name,  the  Clinic  number,  the  date  of  registration,  the  method  of 
initial  treatment,  and  the  prognosis.^  On  the  first  line  under 
''Return  date,"  is  inserted  the  date  three  months  hence  when  he 
should  return;  the  card  is  filed  under  this  date  in  a  card  file 
with  index  cards  dated  the  first  and  fifteenth  of  each  month, 
and  covering  a  three  year  period.  A  letter  expressing  interest  in 
the  patient's  general  condition  and  reminding  him  of  the  date 
and  necessity  for  his  return  is  sent  ten  days  before  the  return 
date.  If  no  answer  is  obtained,  a  second  letter  is  sent  two  days 
after  the  return  date,  noting  that  he  has  not  returned  and 
requesting  the  reason  why.    If  necessary,  a  third  letter  is  sent 

^  Prognosis  graded  on  a  scale  of  1,  2,  3,  4. 
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two  weeks  after  the  second,  insisting  as  forcibly  as  possible,  on 
the  patient's  return.  These  letters  are  checked  on  the  card  as 
sent.  The  date  of  the  patient's  return,  the  presence  of  recur- 
rence, the  treatment,  the  prognosis,  and  the  date  of  the  next 
return  are  noted  at  each  dismissal.  Discontinuance  of  the 
follow-up  of  any  person  is  indicated  by  stating  the  reason,  thus, 
"Cured,"  "Recurrence,  too  extensive,"  "Dead,"  "Would  not 
return,"  "Referred  to  Dr.  Smith."  ^Tien  completed,  the  card 
is  filed  in  the  rear  of  the  current  cards  under  an  index  showing 
the  results.  The  heading  "Remarks"  will  take  care  of  notes  of 
special  interest  regarding  the  individual  case. 


URINARY  ANTISEPSIS— THE  SECRETION  OF  ANTI- 
SEPTIC URINE  BY  MAN  FOLLOWING  THE  ORAL 
ADMINISTRATION  OF  PROFLAVINE  AND  ACRIFLA- 
VINE— PRELIMINARY  REPORT^ 

EDWIN  G.  DAVIS 

With  the  Assistance  of  Gebald  H.  Beck 

University  of  Nebraska  College  of  Medicine,  Omaha 

The  problem  of  internal  urinary  antisepsis,  involving  the  prin- 
ciples of  specific  chemotherapy,  offers  a  particularly  interesting 
field  for  investigation.  Owing  to  the  proved  abihty  of  the  kid- 
ney to  select  from  the  blood  stream  and  concentrate  in  the  urine 
compounds  of  certain  chemical  structure,  the  opportunity  is 
afforded  of  locahzing  the  antiseptic  agent  in  that  portion  of  the 
body  where  antiseptic  action  is  desired — the  urinary  tract. 

This  problem  is  of  very  great  practical  as  well  as  theoretical 
interest.  To  those  who  have  had  to  deal  with  chronic  inflam- 
matory conditions  of  the  urinary  tract,  the  lack  and  the  need  of 
an  efficient  drug  for  this  purpose  is  only  too  apparent.  A  sur- 
vey of  the  medical  literature  pertaining  to  m-inary  antisepsis 
reveals  a  surprising  absence  of  sound  experimental  or  clinical 
evidence  of  the  fitness  of  any  drug  for  this  purpose.  Urotropin 
affords  a  partial  exception  to  this  statement.  It  is  an  estab- 
lished  fact   that  urotropin   in   adequate   dosage,   through   the 

*  These  investigations  were  begun  in  the  laboratories  of  the  Brady  Uro- 
logical  Institute,  the  Johns  Hopkins  Hospital  and  continued  in  the  laboratories 
of  the  University  of  Nebraska  College  of  Medicine,  with  the  aid  of  an  appro- 
priation by  the  United  States  Interdepartmental  Social  Hygiene  Board. 

It  is  to  be  particularly  noted  that  the  results  tabulated  below  apply  ojily  to 
French  and  English  preparations  of  proflavine  and  acriflavine,  the  commercial 
importation  of  which  is  prohibited  by  the  Chemical  Foundation.  Since  the  syn- 
thesis and  purification  of  proflavine  and  acriflavine  is  a  difficult  and  complicated 
process,  and  since  there  has  been  recognized  a  variation  in  the  clinical  efficiency  of 
these  dyes,  the  author  assumes  no  responsibility  for  failure  to  duplicate  the  above 
results;  or  for  toxic  efl'ects  produced  by  the  use  of  other  preparations,  which  may 
and  may  not  be  less  pure,  less  eflBcient  and  more  toxic. 
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liberation  of  formalin  in  an  acid  urine,  exerts  a  definite  anti- 
septic action.  But  this  drug  has  its  distinct  and  well  known 
limitations.  The  liberation  of  formalin  at  the  kidney  level  is 
open  to  question.  In  alkaline  urine,  the  drug  is  inert.  Hema- 
turia following  the  administration  of  urotropin  in  ordinary 
dosage  is  not  rare.  The  most  serious  argument  against  uro- 
tropin, however,  is  its  very  frequent  clinical  inefficiency.  While 
it  is  not  uncommon  for  text-books  to  briefly  dismiss  the  subject 
of  urinary  infection  with  the  vague  recommendation  of  ''some 
urinary  antiseptic,"  authoritative  writers  agree  that  in  the  treat- 
ment of  infections  of  the  urinary  tract  our  two  most  important 
measures  are  drainage  and  diuresis.  These  same  authors  frankly 
admit  that  by  way  of  medicinal  treatment  we  are  limited  to  a 
choice  of  either  urotropin  or  alkalinization,  neither  of  which  is 
dependable.  Keyes  (1),  considering  urinary  antiseptics,  discards 
all  but  urotropin,  and  the  chief  value  of  this  he  Hmits  to  prophy- 
laxis following  instrumentation.  It  is  not  the  purpose  of  this 
paper  to  discuss  further  the  evident  lack  of  a  drug  suitable  for 
this  use. 

The  compound  ideally  adapted  for  the  purpose  of  internal 
urinary  antisepsis  should  be  chemically  stable,  and  relatively 
non-toxic  and  non-irritating;  sftiould  be  antiseptic  in  high  dilu- 
tion in  urine  of  any  reaction;  and  should  be  eliminated  unchanged 
in  high  percentage  by  the  kidney.  Clinically,  there  is  no  such 
drug  known. 

Previous  publications  (Davis  (2),  Davis  and  White  (3))  have 
pointed  out  the  possibilities  in  this  field  offered  by  synthetic 
chemistry,  and  have  demonstrated  a  certain  relationship  between 
chemical  structure  and  renal  excretion.  Further  studies  (Davis, 
White  and  Rosen  (4))  have  shown  that  chlor-mercury-fluor- 
escein,  an  organic,  mercury-containing,  phthalein  derivative,  is 
experimentally  successful  in  causing  the  secretion  of  antiseptic 
urine  following  the  intravenous  administration  to  rabbits  and 
dogs,  in  amounts  far  below  toxic  dosage.  Clinical  use  of  this 
drug  was  not  attempted  on  account  of  its  mercury  content. 
Further  investigation  of  the  same  class  of  compounds  resulted 
in   the   synthesis   of   mercurochrome-220   (Young,   Swartz  and 
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White  (5)),  which  has  been  shown  to  be  of  value,  not  for  internal 
medication  but  used  in  the  form  of  urethral  or  bladder  instilla- 
tions. It  has  also  been  sho\Mi  that  the  intravenous  adminis- 
tration of  proflavine  (diamino  acridinium  sulphate)  and  acri- 
flavine  (diamino  methyl  acridinium  chloride)  to  rabbits  will 
cause  the  secretion  of  antiseptic  urine  (Davis  and  WTiite  (6)). 
Although  this  latter  fact  was  pubUshed  in  1918,  investigation  of 
these  two  drugs  was  temporarily  discontinued  on  account  of  the 
war,  and  because  prehminary  experiments  indicated  that  oral 
administration  was  unsuccessful.  A  recent  study  of  more  than 
two  hundred  anihn  dyes  (Da\ds  (7)),  as  to  their  fitness  for  the 
purpose  of  urinary  antisepsis,  indicated  certain  dye  groups  (azine, 
xanthone,  triphenylmethane,  and  acridine)  which  gave  par- 
ticular promise  of  value,  and  showed  that  of  the  entire  group 
profla\dne  and  acriflavine  w^ere  the  only  two  experimentally 
possessing  all  the  required  properties.  Inasmuch  as  the  above 
study  was  preceded  by  an  investigation  of  200  other  compounds 
(2),  it  is  to  be  noted  that  the  following  experiments,  involving 
the  administration  of  profla\'ine  and  acrifla\ine  to  man,  were 
imdertaken  only  after  a  process  of  elimination  of  more  than 
400  compounds. 

ANTISEPTIC   VALUE  OF  ACRIFLAVINE   IN  URINE   IN  VITRO 

As  detailed  in  pre\4ous  pubhcations,  preliminary  experiments 
were  undertaken  to  determine  the  antiseptic  value  of  proflavine 
and  acrifla\'ine  in  vitro,  using  urine  as  a  culture  medium.  Since 
the  importance  of  the  hydrogen  ion  concentration  of  the  urine, 
as  a  factor  in  influencing  the  potency  of  a  given  antiseptic,  has 
been  demonstrated,  it  was  necessary  to  use  from  day  to  day 
samples  of  urine  titrated  to  definite  reactions.  Table  1  shows 
the  efficiency  of  acrifla\'ine  in  both  acid  (pH  6.0)  and  alkaline 
(pH  8.0)  urine.  According  to  previously  described  technique, 
var^dng  dilutions  of  the  drug,  in  acid  and  aUcahne  urines,  were 
inoculated  with  B.  coU  and  S.  aureus.  The  inoculated  dilu- 
tions were  incubated  for  twenty-four  hours,  and  samples  (0.1 
cc.)  were  then  removed  from  the  tubes  and  plated,  to  determine 
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whether  growth  or  death  had  taken  place  during  the  incubation 
period.  Attention  is  called  to  the  remarkable  effect  which  slight 
variation  in  the  hydrogen  ion  concentration  of  a  urine  medium 
may  have  in  influencing  the  efficiency  of  an  antiseptic.  Acri- 
flavine  restrains  the  growth  of  both  organisms  in  alkaline  (pH 
8.0)  urine  in  very  high  dilution  (1:100,000).  In  acid  (pH  6.0) 
urine  it  is  almost  equally  efficient  against  the  staphylococcus, 
but  loses  its  effect  on  the  colon  bacillus  in  a  dilution  between 
1:5,000  and  1:7,500.  Therefore,  in  order  to  obtain  results  by 
the  internal  administration  of  this  dye  the  importance  of  render- 
ing the  urine  alkaline  is  clearly  indicated. 

TABLE  1 
The  antiseptic  strength  of  acriflavine  diluted  in  urine 


Dilution    inhibiting    devel- 
opment  

Dilution  permitting  growth.. 


COLON  BACILLUS 


Acid  urine 
(pH  6.0) 


1:5,000 
1:7,500 


Alkaline  urine 
(pH  8.0) 


1:100,000 
1:200,000* 


STAPHYLOCOCCUS  AUREUS 


Acid  urine 
(pH  6.0) 


1:  75,000 
1:100,000* 


Alkaline  urine 
(pH  8.0) 


1:100,000 
1:200,000'' 


*  In  repeating  the  experiment  several  times  it  was  observed  that  even  these 
extreme  dilutions  usually  killed  the  organism,  but  occasionally  permitted  growth. 
This  discrepancy  was  probably  due  to  variations  in  the  composition  of  the  urine, 
other  factors  being  constant. 


SECRETION    OF   ANTISEPTIC    URINE   BY   RABBITS 

Bearing  in  mind  that  a  much  greater  efficiency  is  to  be  expected 
in  alkaline  urine,  in  conducting  experiments  with  rabbits  it  was 
considered  advisable  to  administer  sodium  bicarbonate  along 
with  the  dye.  Samples  of  urine  obtained  by  catheterization 
from  six  rabbits  were  inoculated,  incubated  for  twenty-four 
hours,  then  plated,  according  to  previously  described  technique. 
As  indicated  in  table  2,  by  the  infinity  sign  (°°),  in  each  instance 
the  rabbit  urine  proved  to  be  a  suitable  culture  medium  for 
both  colon  bacillus  and  staphylococcus.  On  the  following  day 
the  same  process  was  repeated  both  before  and  after  the  admin- 
istration (by  stomach  tube)  of  sodium  bicarbonate,  4  grams. 
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In  no  instance  did  the  alkalinization  alter  the  suitability  of  the 
rabbit  urine  as  a  culture  medium.  On  the  third  day,  together 
with  the  same  dose  of  sodium  bicarbonate,  was  given  proflavine, 
0.03  gram  per  kilo.  Before  drug  administration,  in  all  samples 
of  urine  the  organisms  grew.  Four  hours  later,  samples  of  urine 
obtained  by  the  same  method,  and  subjected  to  identically  the 

TABLE  2 
The  secretion  of  antiseptic  urine  by  rabbits  following  the  oral  administration  of 

-proflavine 


COLUMN'S   BELOW   INDICATE   NtTMBER   OP   COLONIES   WHICH   DEVELOPED   IN   AGAR   PLATE 

CONTAINING  0.1   CC.    OF   URINE  TRANSFERRED  FROM  TUBE   WHICH   HAD  PBEVIOUSLT 

BEEN  INOCULATED  AND  INCUBATED  FOR  24  HOURS 

^ 

May  20 

May  21 

May  22 

RABBIT 

No  drug  ad- 
ministration 
this  date 

Urine  ob- 
tained before 
drug  adminis- 
tration 

Urine  ob- 
tained four 
hours  after 
administra- 
tion of  sodium 
bicarbonate 

Urine  ob- 
tained before 
drug  adminis- 
tration 

Urine  ob- 
tained four 
hours  after 
administra- 
tion of  sodium 

bicarbonate 
and  proflavine 

H-ion  concen- 
tration urine 
obtained  four 

hours  after 
drug  adminis- 
tration 

C    S 

C     S 

C    S 

c   s 

C    S 

103 

104 

107 

59 

84 
100 

OO        CO 
OO       CO 
CO       CO 
CO       OO 
OO        00 
CO       CO 

CO       CD 
00       00 
CO       CO 
CD       00 
00       OD 
CD       CO 

OO       00 
CD       00 
03       00 
■     00       03 
00       OO 
CO       00 

CD       00 
00      03 
03       00 
03       03 
00       03 
OO       CD 

03       03 
00       03 
00       03 
03       00 
00       CO 

no     CO 

5.8 
8.2 
8.2 
8.0 

8.4 
7.8 

C  =  Colon  bacillus;  S  =  Staphylococcus  albus. 

Dose  of  sodium  bicarbonate  =  4  grams.  Dose  of  proflavine  =  0.03  gram  per 
liter. 

In  this  table,  and  other  tables,  all  inoculations  were  with  one  loop  of  a  twenty- 
four-hour  broth  culture  of  the  designated  organism. 

0  =  No  colonies;  co  =  an  infinite  number  of  colonies. 


same  process,  killed  the  organisms  in  the  case  of  every  rabbit 
excepting  number  103.  A  glance  at  the  column  in  table  2  indi- 
cating hydrogen  ion  concentration  shows  that  the  urine  from 
rabbit  number  103  was  the  only  specimen  with  an  acid  reaction. 
Therefore,  rabbit  urine,  obtained  four  hours  after  the  oral  admin- 
istration of  proflavine  (0.03  gram  per  kilo)  will  kill  colon  baciUi 
and  staphylococci,  pro\ided  the  reaction  is  alkaline. 
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TOXICITY 

Preliminary  experiments  in  toxicity  indicate  that  while  both 
proflavine  and  acriflavine  may  have  toxic  effects  in  large  dosage, 
the  amount  necessary  to  produce  a  distinct  antiseptic  effect  in 
the  urine  is  exceedingly  minute  in  comparison.  Rabbits  (weigh- 
ing 2  kilos)  were  given  as  much  as  0.2  gram  at  a  single  dose,  with  no 
apparent  effect  whatever,  while  as  small  an  amount  as  0.05 
gram,  given  to  a  man  (weighing  70  kilos),  has  been  shown  to 
exert  a  distinct  antiseptic  action  in  the  urine  for  a  period  of 
several  hours. 

More  important  than  the  effect  of  a  single  large  dose  is  the 
effect  of  long-continued  administration  of  small  amounts.  Rab- 
bits were  given  daily  dosage  of  0.01  gram  per  kilo  (actual  dose 
0.02  to  0.03  gram),  through  a  stomach  tube,  over  a  period  of 
thirty  days.  Proflavine  was  used  in  one  series;  acriflavine  in 
another.  In  each  series  of  three  rabbits,  one  lost  weight  and 
finally  died  in  cachexia.  Autopsies  were  negative.  Micro- 
scopic sections  showed  no  changes  in  kidney  and  liver  excepting 
those  of  inanition.  The  remainder  of  these  rabbits,  under  the 
same  living  conditions,  and  subjected  to  the  same  dosage,  main- 
tained their  weight,  or  gained  weight,  and  remained  in  perfect 
health.  When  sacrificed  three  months  later,  autopsies  were 
negative,  and  sections  of  kidney  and  liver  were  normal,  except- 
ing for  doubtful  cloudy  swelling  in  some  of  the  liver  sections. 

Young  rabbits  less  than  a  month  old  were  given  daily  dosage 
of  0.005  gram  for  thirty  days,  two  receiving  acriflavine  and  two 
proflavine.  One  of  each  of  these  two  pair  died,  as  did  also  one 
of  the  two  controls  from  the  same  litter.  The  others  gained 
weight  and  reached  maturity,  with  no  apparent  effect  whatever 
from  the  drug. 

As  to  subjective  symptoms  produced  following  administra- 
tion to  patients,  a  certain  percentage  (about  30  per  cent)  com- 
plained of  nausea  following  larger  dosage  (0.3  gram).  This  was 
almost  never  the  case  after  0.1  gram.  Not  a  few  noted  a  mild 
catharsis;  in  fact,  this  information  was  volunteered  by  a  suffi- 
cient number  of  patients  to  justify  the  conclusion  that  both 
these  drugs  exert  a  definite  cathartic  action. 
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In  conclusion,  it  may  be  said  that  while  the  single  antisepsis- 
producing  dose  (0.01  gram)  is  exceedingly  minute,  considering 
that  seventy  times  this  amount  (figuring  relative  weights)  has 
been  safely  administered  to  rabbits  at  a  single  dose,  yet  there 
has  not  been  sufficient  experimental  work  to  justify  indiscrim- 
inate use  of  large  or  long-continued  dosage. 

SECRETION   OF   ANTISEPTIC   URINE   BY   MAN 

The  experimental  efficiency  of  these  dyes  having  been  proved 
with  rabbits,  and  safe  dosage  having  been  determined  by  experi- 
ments in  toxicity,  it  then  remained  to  conduct  similar  experi- 
ments with  man.  The  dyes  were  administered  to  normal 
indi\'iduals,  the  purpose  being  not  to  attempt  chnical  cures  of 
existing  urinary  infections,  but  to  demonstrate  antiseptic  action 
in  specimens  of  urine  voided  after  dye  administration. 

The  technique  was  identical  with  that  carried  out  with  rabbits. 
In  each  instance  a  specimen  of  urine  obtained  before  drug-admin- 
istration was  used  as  a  control,  all  experiments  not  so  controlled 
being  discarded.  Dosage  varied  from  0.05  to  0.5  gram,  as  indi- 
cated in  tables  3  and  4.  Specimens  of  urine  were  obtained  by 
voiding  into  a  sterile  (second)  flask,  at  intervals  varying  irom 
one  to  twentj^-four  hours  following  dye-administration.  After 
an  accurate  determination  of  the  hydrogen  ion  concentration  of 
each  specimen,  samples  from  each  were  transferred  to  sterile 
test  tubes,  inoculated  with  the  colon  bacillus  and  staphylo- 
coccus albus  respectively,  and  incubated  for  twenty-four  hours. 
At  the  end  of  this  period,  to  determine  the  efficiency  of  the  dye 
in  each  sample,  0.1  cc.  was  transferred  from  each  tube  to  melted 
agar  and  plated.  Plates  were  inspected  after  another  twenty- 
four  hours.  The  development  of  an  infinite  number  of  colonies 
(oo)  proved  the  corresponding  urine  tube  to  have  been  a  suitable 
culture  medium  (fig.  1),  while  a  sterile  plate  (0)  indicated  an 
efficient  concentration  of  the  dye  (fig.  2). 

A  comparison  of  tables  3  and  4  demonstrates  a  striking  influ- 
ence of  urinary  reaction  as  regards  dye  efficiency,  and  is  in 
keeping  with  previous  experimental  results  shown  in  table  1. 
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ANTISEPTIC  PROPERTIES   OF   URINE   SAMPLES.      COLUMNS 
BELOW  INDICATE   NUMBER  OF  COLONIES  WHICH   DE- 
VELOPED  IN  AGAR   PLATE   CONTAINING  0.1   CC. 
URINE  TRANSFERRED   FROM  TUBE   WHICH 
HAD  PREVIOUSLY  BEEN  INOCULATED 
AND  INCUBATED  TWENTT-FOUR 
HOURS 
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ANTISEPTIC  PROPERTIES   OF   URINE   SAMPLES.      COLUMNS 
BELOW  INDICATE    NUMBER   OF   COLONIES  WHICH  DE- 
VELOPED IN   AGAR   PLATE   CONTAINING  0.1   CC. 
URINE  TRANSFERRED   FROM  TUBE  WHICH 
HAD  PREVIOUSLY   BEEN   INOCULATED 
AND  INCUBATED  TWENTY-FOUR 
HOURS 
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Cases  listed  in  table  3  were  receiving  sodium  bicarbonate  (4 
grams  every  four  hours)  and  only  those  were  included  in  which 
the  samples  of  urine  were  alkaline,  as  indicated  by  the  columns 
showing  hydrogen  ion  concentration.  Attention  is  called  to  the 
fact  that  the  symbol  7.0  indicates  neutrality  and  that  figures  in 
excess  of  this  indicate  alkalinity.     Those  cases  in  which  alka- 
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Fig.  1.  Urine  Obtained  Before  Drug  Administration 

Photomicrograph  showing  countless  numbers  of  colonies  (oo)  in  small  area  of 
agar  "plate  containing  0.1  cc.  of  urine  which  had  previously  been  inoculated  and 
incubated  for  twenty-four  hours. 

linization  failed  are  hsted  in  table  4,  together  with  cases  in  which 
the  dye  was  administered  alone,  without  attempt  at  alkahniza- 
tion.  The  dye  was  given  by  mouth  in  capsules,  in  doses  as 
indicated.  The  samples  in  this  latter  group  were  almost  uni- 
formly acid,  in  accordance  with  the  findings  of  Henderson  and 
Palmer  (8),  who  have  shown  that  the  average  reaction  of  normal 
urine  is  acid  (pH  6.0). 
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The  infinity  sign  C^)  indicates  growth  and  development  of 
the  organism  during  the  incubation  period,  and  hence  failure  of 
the  dye.  The  sign.  0.  means  death  of  the  organism,  hence  dye 
efficiency.  As  indicated  in  table  3.  after  administration  of  0.1 
gram  of  either  proflavine  or  acriflavine.  in  no  instance  did  the 
urine  obtained  eight  hours  later  fail  to  kill  both  colon  bacillus 


Fig.  2.  Urine  Obtained  Four  Hottrs  After  Drug  Admixistration 

Photomicrograph  showing  complete  absence  of  colonies  in  agar  plate  containing 
0.1  cc.  of  urine  which  had  previously  been  inoculated  and  incubated  for  twenty- 
four  hours.     Contrast  with  figure  1. 

and  staphylococcus.  After  this  dose,  in  one  instance  only  did 
the  four-hour  specimen  fail  to  kill  the  colon  bacillus.  The 
specimen  obtained  2  hours  after  drug  administration  failed  to 
kill  the  organisms  3  times  out  of  14.  The  samples  of  acid  urine 
in  table  4,  however,  almost  uniformly  permitted  the  growth  of 
the  colon  bacillus,  occasionally  kiUing  the  staphylococcus.  This 
is  in  keeping  with  the  relative  resistance  of  the  two  organisms  as 
demonstrated  in  table  1. 
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Tables  3  and  4  permit  the  conclusion  that  staphylococci  and 
colon  bacilli,  introduced  into  (alkaline)  urine  obtained  after  drug 
administration,  die  at  some  time  during  the  twenty-four  hour 
incubation  period,  while  those  organisms  in  the  control  samples 
of  urine  grow  and  develop. 

To  determine  the  length  of  time  which  these  organisms  sur- 
vive in  dye-containing  (alkaline)  urine,  10  cc.  samples  of  urine, 

TABLE  5 
The  rate  of  death  of  colon  bacilli  in  urine  obtained  after  the  oral  administration  of 

proflavine  and  acrif.avine 


PATIENT,  DRUG 
AND    DOSE 

SAMPLES  OF 
URINE  OB- 
TAINED BE- 
FORE, AND 
FOUR  HOURS 
AFTER  DRUG 
ADMINISTRA- 
TION 

!5 

0 

H 
< 

« 

W 
o 
Z 
0 

y, 

o 

a 

FIGURES    INDICATE    .APPROXIMATE    NUMBER    OP   COLONIES 

WHICH  DEVELOPED  IN  AGAR  PLATES,  EACH  CONTAINING 

0.1   CC.    OF   URINE   TRANSFERRED    AT    INTERVALS 

FRO.M   TUBES   CONTAINING    URINE    OBTAINED 

BEFORE   AND   AFTER   DRUG 

ADMINISTRATION 

Plate 
poured 
before 
inocu- 
lation 

Plates  poured  at  intervals  after  inoculation 

Imme- 
diate 

1  hour 

2  hours 

4  hours 

8  hours 

24 
hours 

H.  U.  R.,  pro-] 

Before 

7.4 

0 

1,000 

1,000 

1,000 

1,000 

CO 

oo 

flavine,    0.05  [ 

After 

7.4 

0 

1,000 

1,000 

50 

10 

0 

0 

gram               J 

R.  0.  E.,  pro-' 

Before 

7.6 

0 

1,000 

10,000 

10,000 

CO 

oo 

flavine,     0.5  }■ 

After 

7.4 

0 

1,000 

1,000 

1,000 

500 

100 

0 

gram              J 

B.  A.  Y.,  acri-] 

Before 

6.8 

0 

1,000 

10 ,000 

CO 

oo 

flavine,    0.05  [ 

After 

7.6 

0 

1,000 

1,000 

0 

0 

gram               J 

10  cc.  samples  of  urine  were  each  inoculated  with  one  loop  of  a  twenty-four 
hour  culture  of  the  colon  bacillus,  and  placed  in  the  incubator.  0.1  cc.  amounts 
were  plated  at    intervals,  as  indicated  above. 

0  =  No  colonies;  oo  =  an  infinite  number  of  colonies. 

passed  by  patients  after  dye  administration,  were  inoculated 
with  colon  bacilli  and  placed  in  the  incubator.  From  these 
samples,  at  intervals  of  one  to  several  hours,  0.1  cc.  amounts 
were  plated.  With  each  experiment,  as  a  control,  was  used  a 
sample  of  urine  obtained  before  dye  administration  from  the 
same  patient,  and  subjected  to  identically  the  same  conditions. 
A  study  of  table  5  shows  that  in  the  dye-containing  urine  the 


Fig.  3.  Plate  Pouked  Immediately  After  Inoculation 

Photograph  showing  numerous  colonies  in  agar  plate  containing  0.1  cc.  of  urine 
transferred  from  a  specimen  obtained  four  hours  after  administration  of  acrifla- 
vine  (0.05  gram)  and  inoculated  with  colon  bacilli. 


Fig.  4.  Plate  Poured  Eight  Hour.s  After  Inoculation 

Photograph  showing  complete  absence  of  colonies  in  agar  plate,  containing 
same  amount  of  urine  transferred  from  same  specimen  mentioned  in  description 
of  figure  3. 
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number  of  organisms  gradually  diminishes  through  about  eight 
hours  to  zero,  while  in  the  control  rapid  development  takes 
place.  Attention  is  called  to  the  fact  that  the  dosage  producing 
these  results  was  exceedingly  minute  (0.05  gram).  The  death 
of  colon  bacilli  within  eight  hours  in  dye-containing  urine  is 
illustrated  by  contrasting  figures  3  and  4,  which  are  photographs 
of  agar  plates,  each  containing  0.1  cc.  of  urine  transferred  from 
the  same  tube,  one  immediately  after  inoculation  (fig.  3)  and 
the  other  eight  hours  later  (fig.  4) . 

CLINICAL   CONSIDEKATIONS 

It  is  to  be  particularly  noted  that  the  data  here  presented  was 
obtained  by  the  administration  of  these  dyes  to  normal  indi- 
viduals. The  results  are,  therefore,  purely  experimental  in 
character,  and  in  no  way  clinical,  in  that  the  effect  (if  any)  of 
the  acridin  dyes  upon  existing  pathological  conditions  awaits 
demonstration.  Clinical  experience  to  date  is  too  meagre  to 
form  the  basis  of  an  opinion. 

If  clinically  efficient,  these  dyes  should  find  their  particular 
field  of  usefulness  in  any  acute  or  chronic  inflammatory  condi- 
tion of  the  urinary  tract,  not  dependent  upon  some  accessory  cause 
for  infection,  such  as  retention,  stone,  tumor  or  tuberculosis. 
The  most  enthusiastic  advocate  of  drug  therapy  could  not  expect 
therapeutic  results  until  all  the  underlying  causes  for  persistent 
infection  have  been  excluded  by  accurate  diagnosis,  or  eliminated 
by  surgical  measures  where  indicated.  No  conceivable  drug 
could  be  expected  to  relieve  the  cystitis  resulting  from  carcinoma, 
or  stone,  or  from  prostatic  retention. 

In  particular,  the  ideal  internal  urinary  antiseptic  should  be 
of  value  in  the  treatment  of  uncomplicated,  chronic  pyelitis  of 
adults,  in  pyelitis  of  infancy,  in  acute  pyelonephritis  and  cystitis, 
and  in  the  chronic  bacteriurias,  including  those  due  to  typhoid 
bacilli,  colon  bacilli  and  staphylococci.  It  should  be  of  value  also 
as  a  proplylactic  following  urethral  or  ureteral  instrumentation. 

Attention  has  been  called  to  the  high  dilution  (1:300,000)  in 
which  acriflavine  inhibits  the  gonococcus  (Davis  and  Harrell  (8)). 
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Given  in  minimum  dosage,  the  concentration  of  acriflavine  in 
the  urine  is  such  that  the  few  drops  following  urination  stain 
fabrics  a  deep  yellow.  There  has  been  made  no  quantitative 
estimation  of  the  amount  appearing  in  the  urine,  but  the  drug 
is  evident  in  no  other  excretion,  and  is  probably  completely 
eliminated  by  the  kidney.  Assuming  that  only  half  of  a  0.1 
gram  dose  appears  in  the  urine  during  twenty-four  hours,  a  very 
simple  estimation  shows  that  the  concentration  in  the  urine  is 
far  in  excess  of  that  necessary  to  inhibit  the  gonococcus.  There- 
fore, in  the  treatment  of  gonorrhea,  acrifla\dne,  administered 
internally,  should  theoretically  be  of  value  for  the  following 
purposes : 

1.  As  a  prophylactic. 

2.  In  the  treatment  of  early  anterior  m-ethritis. 

3.  To  prevent  the  development  of  posterior  urethritis. 

4.  In  the  treatment  of  early  posterior  urethritis. 

In  a  very  limited  number  of  cases,  favorable  results  have  been 
obtained  in  both  anterior  and  posterior  infections  of  recent 
date.  In  each  case,  however,  after  a  very  brief  period  of  obser- 
vation, it  was  considered  advisable  to  supplement  this  treatment 
by  urethral  instillations  of  .acrifla\Tne,  in  order  not  to  deprive 
the  patient  of  the  benefit  of  early  local  treatment. 

SUMMARY 

There  is  no  sound  experimental  or  clinical  proof  of  the  fitness 
of  any  known  drug  for  use  as  an  internal  urinary  antiseptic. 

Profla\TQe  and  acrifla\TLne,  administered  by  mouth  in  0.1  gram 
and  even  0.05  dosage,  to  normal  individuals  is  secreted  in  the 
urine  in  sufiicient  concentration  to  render  the  latter  an  unfit 
culture  medium  for  the  colon  bacillus  and  staphylococcus,  pro- 
vided the  reaction  of  the  urine  is  alkaline.  The  same  effect  is 
inconstantly  obtained  in  acid  urine.  This  antiseptic  action 
becomes  evident  about  two  hours  after  drug-administration,  and 
persists  for  at  least  eight  hours.  Control  samples  of  urine, 
obtained  before  drug-administration  and  twenty-four  hours 
later,  uniformly  permitted  a  profuse  growth  of  both  organisms. 
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Colon  bacilli  survive  for  only  about  eight  hours  in  dye-con- 
taining alkaline  urine,  as  determined  by  interval  cultures  from 
inoculated,  incubated  urine,  obtained  from  patients  four  hours 
after  the  administration  of  acriflavine,  or  proflavine,  0.05  gram. 

Preliminary  experiments  indicate  that  intravenous  adminis- 
tration of  smaller  dosage  causes  more  prompt  and  efficient 
antiseptic  action. 

While  there  are  certain  definite  toxic  limits  (as  yet  undeter- 
mined), rabbits  have  survived,  with  no  apparent  ill-effect,  a 
daily  dosage  for  thirty  days  of  one-half  the  actual  (not  relative) 
antisepsis-producing  dose  given  to  man.  This  amount  given 
to  rabbits  was  0.01  gram  per  kilo,  or  approximately  0.025  gram 
daily. 

It  is  not  conceivable  that  even  the  ideal  internal  urinary 
antiseptic  could  be  expected  to  have  a  beneficial  effect  upon 
urinary  infections  secondary  to  some  underlying  cause,  such  as 
stone,  tumor  or  retention.  Therefore,  in  no  instance  is  it  advis- 
able to  substitute  promiscuous  medication  for  systematic  accu- 
rate diagnosis,  and  operative  measures  where  indicated. 

No  claims  whatever  are  made  for  clinical  results  following  the 
internal  administration  of  these  dyes.  The  indiscriminate  use 
for  this  purpose  of  products  marketed  under  the  name  of  profla- 
vine or  acriflavine,  but  of  undetermined  purity  and  toxicity  and 
efficiency  is  distinctly  inadvisable. 

Experimentally,  however,  the  above  results  constitute  a 
distinct  step  forward,  in  demonstrating  the  hitherto  theoretical 
possibiUties  offered  by  the  anilin  dyes.  There  has  heretofore 
appeared  in  the  literature  no  conclusive  proof  (dependent  upon 
exact  cultural  methods)  of  antiseptic  properties  of  human  urine 
resulting  from  drug  administration.  Clinical  investigation  of 
proflavine  and  acriflavine,  and  experimental  investigation  of 
related  compounds,  is  therefore  clearly  indicated. 
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THE  ACTION  ON  THE  GONOCOCCUS  OF  VARIOUS 

DRUGS  COMMONLY  USED  IN  THE  PROPHYLAXIS 

AND  TREATMENT  OF  GONORRHEA 

ERNEST  0.  SWARTZ  axd  DAVID  M.  DAVIS 

From  the  James  Buchanan  Brady  Urological  Institute,  Johns  Hopkins  Hospital, 

Baltimore,  Maryland,  vrith  the  Aid  of  Funds  granted  by  the  United  States 

Interdepartmental  Hygiene  Board  for  the  Study  of  the  Prevention 

and  Cure  of  Venereal  Diseases 

I.   INTRODUCTION 

In  the  course  of  a  series  of  researches  on  venereal  disease,  we 
have  developed  a  method  for  testing  the  germicidal  activity  of 
drugs  against  the  gonococcus,  which  offers  advantages  over 
those  pre^dously  used.  In  a  paper  upon  this  method  (1)  we 
have  discussed  the  theoretical  considerations  underlying  it.  In 
order  to  compare  the  results  obtained  by  this  method  in  the 
case  of  new  drugs  developed  in  this  laboratory  with  those  com- 
monly in  use,  we  have  performed  a  series  of  experiments  using 
a  number  of  drugs  commonly  employed  in  the  prophylaxis  and 
treatment  of  gonorrhea,  as  well  as  potassium  mercuric  iodide 
and  chlorazene,  which  are  general  disinfectants.  In  this  paper 
we  desire  to  present  the  results  of  this  series. 

II.   HISTORICAL 

Schaefer  and  Steinschneider  (1894)  (2)  used  a  method  in 
which  gonococci  were  suspended  in  a  mixture  of  2  parts  distilled 
water  and  1  part  human  serum  heated  one-half  hour  to  60°C. 
After  the  emulsion  had  remained  in  contact  with  the  test-drug,  the 
desired  time  at  35°C.,  3  loops  were  transferred  to  senun  agar. 
They  found  that  phenol  in  dilutions  of  1:20,  1:40  or  1:100 
would  kill  gonococci  in  five  minutes,  and  that  potassium  per- 
manganate 1:1000,  boric  acid  1:100,  zinc  sulphate  1:400,  and 
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tannic  acid  1:50  did  not  kill  in  fifteen  minutes.  Their  best 
results  were  obtained  with  aethylene  diamine  silver  phosphate,  a 
drug  not  now  used  in  this  country,  which  killed  at  1:2000  in 
five  minutes.  Culver  (1917)  (3),  tested  silver  compounds  by 
mixing  them  with  emulsions  of  gonococci,  and  at  the  end  of 
specified  times,  removing  one  drop  of  the  mixture  which  was 
spread  upon  slanted  blood  agar.  His  results  are  as  follows: 
Argyrol,  1  per  cent  kills  at  once,  0.5  per  cent  in  five  minutes, 
0.25  per  cent  in  ten  minutes,  and  0.125  per  cent  in  thirty  min- 
utes. Protargol,  0.25  per  cent  at  once,  0.125  per  cent  in  ten 
minutes,  0.03125  per  cent  in  thirty  minutes.  Silvol,  0.5  per 
cent  at  once,  0.25  per  cent  in  ten  minutes,  0.03125  per  cent  in 
thirty  minutes.  Nargol,  0.25  per  cent  at  once,  0.0625  per  cent 
in  ten  minutes,  0.03125  per  cent  in  thirty  minutes.  He  showed 
that  the  silver  compounds  lose  germicidal  power  as  the  result 
of  standing  or  heating,  and  also  felt  that  he  had  demonstrated 
that  gonococci  acquire  a  resistance  to  the  silver  compounds 
after  long  growth  in  weak  concentrations. 

Post  and  NicoU  (1910)  (4)  tested  many  germicides  by  a  method 
in  which  one  loopful  of  the  organism  was  placed  in  0.5  cc.  of  a 
solution  of  the  test  drug.  At  the  end  of  the  test  period,  one 
loopful  of  the  drug-organism  mixture  was  transferred  to  blood- 
agar  and  plated.  The  temperature  of  the  reaction  is  not  stated. 
According  to  them,  argyrol  50  per  cent  fails  to  kill  gonococci  in 
less  than  twenty  hours,  while  protargol  10  per  cent  kills  in  ten 
minutes.  Weaker  solutions  failed  to  kill.  Potassium  mercuric 
iodide,  combined  with  sodium  bicarbonate,  in  the  form  of  a 
proprietary  preparation  known  as  ''germicidal  discs"  killed  at 
a  concentration  of  1:1156  (calculated  for  the  double  salt)  in  one 
minute,  and  failed  to  kill  at  1 :  2890  in  thirty  minutes.  Trikresol 
1  per  cent  killed  in  one  minute,  phenol  1  per  cent  in  thirty 
minutes,  and  permanganate  of  potassium  1:4000  in  thirty 
minutes.  Zinc  sulphate  1:500  failed  to  kill  in  thirty  minutes. 
Gonococci  grew  well  after  being  placed  in  distilled  water  for 
twenty  hours.  This  last  result,  and  that  for  argyrol  50  per  cent 
do  not  correspond  with  the  experience  of  ourselves  or  others  with 
the  gonococcus. 
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Clark  and  Wylie  (1911)  (5)  mixed  2  cc.  of  an  emulsion  of 
gonococcus  with  2  cc.  of  a  solution  of  the  test-drug.  At  the 
end  of  five,  fifteen  and  thirty  minutes,  one  loopful  was  trans- 
ferred to  ascitic  fluid  agar  and  plated.  Their  results  are  that 
argyrol  30  per  cent,  collargol  2.5  per  cent  and  protargol  10  per 
cent  did  not  kill  in  thirty  minutes,  while  cargentos  20  per  cent 
killed  in  thirty  minutes. 

Furstenau  (1918)  (6)  transferred  with  a  loop  from  drug-organ- 
ism mixtures  at  the  end  of  stated  periods.  The  results  obtained 
are:  Zibosal  kills  at  1:40  in  two  and  one-half  minutes,  1:400  in 
ten  minutes.  Albargin  at  1:400  in  two  and  one-half  minutes. 
Syrgol  at  1:400  in  two  and  one  half  minutes,  1:4000  in  ten 
minutes.  Collargol  at  1:400  in  two  and  one-half  minutes. 
Sophol  at  1:4000  in  two  and  one-half  minutes.  Choleval  at 
1:400  in  two  and  one-half  minutes.  Most  of  these  drugs  are 
not  famihar  in  this  country,  but  some  of  them  at  least  are  silver 
compounds  probably  similar  to  those  used  here. 

It  is  e\ddent  from  the  results  of  these  workers  that  the  silver 
compounds  have  a  definite  activity  against  the  gonococcus,  while 
permanganate,  zinc  sulphate  and  boric  acid  have  shown  no  such 
activity.  The  present  article  covers  a  number  of  classes  of 
compounds,  all  tested  by  the  same  method,  so  that  comparisons 
between  them  may  be  made. 

III.    METHOD 

The  method  used  was  that  described  in  the  article  referred  to 
above  (1).     Briefly,  it  is  as  follows: 

One  cubic  centimeter  of  the  emulsion  is  pipetted  into  a  centrifuge 
tube  of  diluted  drug.  The  tube  is  placed  in  the  water  bath  at  37.5°C.  for 
eighteen  minutes.  At  the  end  of  this  time,  it  is  centrifuged  at  high 
speed  for  two  minutes.  The  supernatant  fluid  is  poured  off,  and  a 
quantity  of  salt  solution  pipetted  in.  This  makes  the  complete  time  of 
action  of  the  drug  twenty  minutes.  The  tube  is  then  spun  a  second 
time,  and  the  wash  fluid  poured  off.  The  gonococci  settle  readily  in  the 
centrifuge,  and  form  a  compact  mass  at  the  tip  of  the  tube,  which  can 
be  transferred  almost  en  masse  to  a  tube  of  fresh  media.     This  is  corked 
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and  incubated,  as  described  by  Swartz  (7) .  It  is  our  custom  to  inocu- 
late, after  seven  days,  all  tubes,  upon  which  no  growth  has  occurred, 
with  fresh  cultures  of  gonococci.  If  they  develop,  we  assume  that 
enough  of  the  drug  has  not  been  carried  over  to  the  test  medium  to 
prevent  growth.  All  final  growths  are  examined  microscopically,  with 
the  Gram  stain.    . 

IV.   RESULTS 

The  results  are  presented  in  the  form  of  tables.  For  each 
substance,  a  typical  experiment  is  given.  Checks  have  shown 
that  the  end-points  given  are  constant.  Suitable  controls  were 
made  in  each  experiment. 

The  solutions  of  the  silver  compounds  and  chlorazene  were 
made  freshly  before  each  experiment  from  material  purchased 
in  the  open  market.  Phenol,  potassium  permanganate,  zinc 
sulphate  and  boric  acid  solutions  were  made  from  the  chemically 
pure  drugs  in  the  laboratory.  The  tricresols  used  were  a  sample 
of  a  product  redistilled  between  195°  and  205°C.  furnished  by 
Dr.  R.  T.  Devereaux  of  the  Mulford  Company,  to  whom  we  are 
much  indebted.  The  sample  was  about  two  months  old,  had 
been  kept  in  the  cold  in  a  browm  glass  bottle,  and  showed  only  a 
very  slight  brownish  discoloration.  The  potassium  mercuric 
iodide  solutions  were  made  in  the  laboratory  by  dissolving  mer- 
curic iodide  in  a  solution  of  potassium  iodide.  The  dilutions 
given  are  calculated  on  the  content  of  the  double  salt.  A  slight 
excess  of  potassium  iodide  must  be  present  to  keep  the  double 
salt  in  solution. 

Table  12  shows  the  end-points  obtained  for  each  of  the  drugs 
in  the  series. 

Tables  13  to  18  inclusive  show  the  results  of  some  experiments 
performed  to  determine  the  resistance  of  common  laboratory 
organisms  to  the  same  drugs  by  the  same  technique.  This 
technique  would  be  expected  to  show  low  germicidal  values, 
since  large  quantities  of  organisms  are  used,  and  large  numbers 
are  transferred  to  the  culture  media. 
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TABLE  1 

Silvol 


OONOCOCCrOB 


24-hour  reading  .  .  . 
48-hour  reading  .  .  . 

7-day  reading 

Tubes  reinoculated 
24-hour  reading  .  .  . 
48-hour  reading  .  .  . 


BTBENGTH  OF  80LCTIOX8 


0 
0 
0 

V 

+ 
+ 


0 
0 
0 

V 
+ 


0 
0 
0 

V 

+ 
+ 


0 

+ 


0 

+* 

+ 


CONTROLS 


+ 
+ 


+ 
+ 


*  One  colony. 
C  =  Control  tube, 
-f-  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 


TABLE  2 
Cargentos 


GONOCOCCUS 


24-hour  reading 

48-hour  reading 

7-day  reading 

Tubes  reinoculated 

24-hour  reading 

48-hour  reading 

C  =  Control  tube. 
+  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus 


GTBENOTH  OF  BOHTTIOS 


1:400   1:800   1:1600  1:3200  1:6400 


0 
0 
0 
■V 

+ 
+ 


0 
0 
0 

V 

+ 
+ 


+ 
+ 

+ 


+ 
+ 

+ 


+ 

+ 
+ 


HiO       NaCl 


+ 
+ 
+ 


+ 

+ 


TABLE  3 

Argyrol 


GONOCOCCUS 


24-hour  reading .  . 
48-hour  reading .  . 
7-day  reading  .  .  . . 
Tubes  inoculated . 
24-hour  reading .  . 
48-hour  reading .  . 


STRENGTH   OF  SOLUTIONS 


1:400   1:800   1:1600  1:3200  1:6400  1:12800 


0 
0 
0 

V 

+ 
+ 


0 
0 
0 

V 

+ 
+ 


+ 
+ 

+ 


+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


CONTROLS 


NaCl       HiO 


+ 
+ 
+ 


+ 
+ 

+ 


C  =  Control  tube. 
-|-  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 
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TABLE  4 
Protargol 


STRENGTH  OF  SOLUTIONS 

CONTROLS 

GONOCOCCUS 

1:100 

1:200 

1:400 

1:800 

1: 1600 

1:3200 

1:6400 

H2O 

NaCl 

24-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

48-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

7-day  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

Tubes  inoculated .  . 

V 

V 

V 

24-hour  reading 

+ 

+ 

+ 

48-hour  reading 

+ 

+ 

+ 

C  =  Control  tube. 
-|-  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 


TABLE  5 
Phenol 


GONOCOCCUS 


24-hour  reading . . 
48-hour  reading . . 
7-day  reading .  .  . 
Tubes  inoculated 
24-hour  reading . . 
48-hour  reading . . 


STRENGTB 

OP  SOLUTIONS 

CONT 

°. 

1 

1 

0 

1 

i 

8 

§ 

0 

s 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

V 

V 

V 

+ 

+ 

+ 

+ 

+ 

+ 

C  =  Control  tube. 
+  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 


TABLE  6 

Tricresols 


STRENGTH   OF  SOLUTIONS 

CONTROLS 

1:200 

1:400 

1:800 

1:1600 

1:3200 

1:6400 

1:12800 

HjO 

NaCI 

24-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

48-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

7-day  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

Tubes  inoculated .  . 

V 

V 

V 

24-hour  reading 

+ 

+ 

+ 

48-hour  reading 

+ 

+ 

+ 

C  =  Control  tube. 
+  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 
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TABLE  7 
Potassium  permanganate 


STRENGTH   OF  SOLUTIONS 

CONTROLS 

GONOCOCCUS 

1:1000 

1:2000 

1:4000 

1:8000 

1:16000 

1:32000 

1:64000 

NaCl 

HjO 

24-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

48-hour  reading 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

7-day  reading 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Tubes  inoculated .  . 

V 

V 

24-hour  reading 

+ 

+ 

48-hour  reading 

+ 

+ 

C  =  Control  tube, 
-t-  =  Growth  of  gono  coccus. 
0  =  No  growth  of  gonococcus. 


TABLE  8 
Zinc  sulphate 


GONOCOCCUS 

STRENGTH  OF  SOLUTIONS 

CONTROLS 

1:100 

1:200 

1:400 

1:800 

1:1600 

1:3200 

1:6400 

HtO 

NaCl 

24-hour  reading 

48-hour  reading 

7-day  reading 

Tubes  inoculated .  . 

24-hour  reading 

48-hour  reading 

0 

+ 

0 

0 

+ 

0 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 

C  =  Control  tube, 
-f  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 


TABLE  9 
Boric  acid 


GONOCOCCUS 


24-hour  reading . . 
48-hour  reading . . 
7-day  reading  .  .  . 
Tubes  inoculated 
24-hour  reading . . 
48-hour  reading . . 


STKENOTH   OF  SOLUTIONS 

CONTl 

s 

s 

S 

s 

s 

s 

§ 

1 

1 

o 

« 

« 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C  =  Control  tube, 
-i-  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 
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TABLE  10 
Potassium  mercuric  iodide 


GONOCOCCTTB 


24-hour  reading 

48-hour  reading s 

7-day  reading 

Tubes  inoculated 

24-hour  reading 

48-hour  reading 


STRENGTH  OP  BOLHTIONB 


V 


+ 


+ 


V 


+ 


+ 


0 
0 

0 
0 

0 
0 

V 

+ 
+ 

+ 
+ 


+ 


CONTROLS 


+ 
+ 

+ 

+ 

+ 

+ 


o 

+ 

+ 
+ 

+ 
+ 


C  =  Control  tube. 
-|-  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus. 


TABLE  11 

Chlorazene 

STRENGTH   OF  SOLUTIONS 

CONTROLS 

s 

i 

! 

i 

! 

o 

i 

8 

1 

i 

0 

0 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

0 

0 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

0 

0 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

V 

V 

V 

V 

V 

V 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

GONOCOCCUS 


24-hour  reading 

48-hour  reading 

7-day  reading 

Tubes  inoculated 

24-hour  reading 

48-hour  reading 

C  =  Control  tube. 
+  =  Growth  of  gonococcus. 
0  =  No  growth  of  gonococcus 
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TABLE  12 


Silvol 

Cargentos 

Argyrol 

Protargol 

Phenol 

Tricresols 

Potassium  permanganate . 

Zinc  sulphate 

Boric  acid 

Potassium  mercuric  iodide 
Chlorazene 


IN  TWENTY  MINUTES 


Gonococcus  killed    Gonococcus  grows 
at  at 


1:400 
1:800 
1:800 
1:400 
1:200 
1:800 
1:2000 


1:40000 
1 :  3200 


800 

1600 

1600 

800 

400 

1600 

4000 

100 

50 

80000 

6400 


TABLE  13 

Silvol 


24-hour  reading .  . 
48-hour  reading .  . 
7-day  reading ... 
Tubes  inoculated 
24-hour  reading .  . 
48-hour  reading .  . 


STRENGTH   OF  SOLUTIONS 


1:10        1:20       1:100       1:200      1:400      1:800 


+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 

+ 


+ 
+ 
+ 


H2O        NaCl 


+ 
+ 
+ 


+ 

+ 
+ 


C  =  Control  tube, 
-f  =  Growth  of  B.  coli. 
0  =  No  growth  of  B.  coli. 


TABLE  14 

Silvol 


STAPHTLOCOCCrs 

STRENGTH   OP  SOLUTIONS 

CONTROLS 

1:10 

1:20 

1:100 

1:200 

1:400 

1:800 

HsO 

NaCl 

24-hour  reading 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

-j- 

48-hour  reading 

+ 

7-day  reading 

-1- 

Tubes  inoculated 

24-hour  reading 

48-hour  reading 

C  =  Control  tube. 
+  =  Growth  of  staphylococcus. 
0  =  No  growth  of  staphylococcus. 


244 


ERNEST  O.    SWARTZ  AND   DAVID   M.   DAVIS 


TABLE  15 
Phenol 


B.   COLI. 

STRENGTH  OP  SOLUTIONS 

CONTROLS 

1:60 

1:100 

1:200 

1:400 

1:800 

1:1600 

HjO 

NaCl 

24-hour  reading 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

48-hour  reading 

7-dav  reading 

Tubes  inoculated 

24-hour  reading 

48-hour  reading 

C  =  Control  tube. 
-f-  =  Growth  of  B.  coli. 
0  =  No  growth  of  B.  coli. 


TABLE  16 
Phenol 


STAPHYLOCOCCUS 

STRENGTH   OP  SOLUTIONS 

CONTROLS 

1:50 

1:100 

1:200 

1:400 

1:800 

1: 1600 

H2O 

NaCl 

24-hour  reading 

+  * 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 

48-hour  reading 

7-dav  reading 

Tubes  inoculated 

24-hour  reading 

48-hour  reading 

*  25  colonies. 
C  =  Control  tube. 
+  =  Growth  of  staphylococcus. 
0  =  No  growth  of  staphylococcus. 


TABLE  17 
Potassium  mercuric  iodide 


B.   COLI. 

STRENGTH   OF  SOLUTIONS 

CONTROLS 

1:100 

1:200 

1:400 

1:800 

1: 1600 

1:3200 

1:6400 

H2O 

NaCl 

24-hour  reading 

48-hour  reading 

7-day  reading 

Tubes  inoculated . . . 

24-hour  reading 

48-hour  reading 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

+ 

0 
0 

+ 

+ 

+ 
+ 

C  =  Control  tube. 
-1-  =  Growth  of  B.  coli. 
0  =  No  growth  of  B.  coli. 
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TABLE  18 
Potassium  mercuric 

iodide 

BrrAPBTLOCOOCUB 

8TRENQTH  OF  SOLUTIONS 

CON-TROLS 

1:100 

1.200 

1:400 

1:800 

1:1600 

1:3200 

1:6400 

HiO 

NaCl 

24-hour  reading 

48-hour  reading 

3-day  reading 

Tubes  inoculated .  . 

24-hour  reading 

48-hour  reading 

0 
0 

0 

+8* 

0 
0 

0 

+5* 

0 

-f-50* 

+ 

+150* 

0 

+ 

+ 

+ 

+ 
+ 

*  The  figures  represent  the  number  of  colonies. 
C  =  Control  tube. 
+  =  Growth  of  staphylococcus. 
0  =  No  growth  of  staphylococcus. 


V.   DISCUSSION 

The  four  silver  compounds  tested  all  show  about  the  same 
germicidal  power  for  the  gonococcus.  The  figures  obtained  are 
not  irreconcilable  with  those  of  Culver  (3)  and  Schaffer  and 
Steinschneider  (2).  Phenol  is  not  used  in  the  treatment  of 
gonorrhea,  but  has  been  employed  as  a  prophylactic.  Its  activ- 
ity against  the  gonococcus  is  sHght,  and  it  will  not  kill  in  twenty 
minutes  in  any  strength  in  which  it  may  be  used  in  the  urethra 
in  a  water  solution.  The  tricresols  are  about  four  times  as  active 
as  pure  phenol.  Potassium  permanganate  solutions  up  to  a 
strength  of  about  1:16,000  are  completely  decolorized  by  the 
gonococcus  emulsion  during  the  test-period  of  twenty  minutes. 
The  stronger  solutions  retain  a  pink  tinge.  It  kills  at  1:2000, 
while  at  1 :  4000,  the  strongest  solution  used  in  the  urethra  fails 
to  kill  in  twenty  minutes.  Zinc  sulphate  and  boric  acid  do  not 
kill  in  any  strength  employed.  Potassium  mercuric  iodide 
stands  out  from  all  the  others  in  killing  at  a  dilution  of  1:40,000 
in  twenty  minutes.  As  far  as  we  are  aware,  this  drug  has  not 
been  used  in  the  treatment  of  gonorrhea.  A  few  tests  made 
indicate  that  it  can  be  tolerated  in  the  urethra  without  sjTiip- 
toms  of  irritation  in  a  strength  of  1 :  200. 

Chlorazene  surpasses  the  other  drugs  except  the  potassium 
mercuric  iodide,  and  is  lethal  for  gonococci  in  twenty  minutes 
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well  within  the  therapeutic  range.  Some  observers  have  had 
good  results  with  chlorazene  in  the  treatment  of  gonorrhea,  but 
it  has  not  come  into  general  use  on  account  of  its  irritating 
properties. 

In  another  paper  (1),  we  have  suggested  a  factor  to  indicate 
roughly  the  probable  usefulness  of  germicidal  drugs.  This 
factor  is  obtained  by  dividing  the  concentration  in  which  a 
drug  will  kill  gonococci  in  twenty  minutes  by  the  concentration 
in  which  it  may  be  used  in  the  urethra.  For  the  drugs  in  this 
series,  factors  may  be  calculated  as  follows: 


DRCG 

Silvol 

Cargentos 

Argyrol 

Protargol 

Potassium  permanganate . . 
Potassium  mercuric  iodide 
Chlorazene 


KILLS   AT 

MAY  BE  USED 
AT 

FACTOR 

1:400 

1:4 

100 

1:800 

1:4 

200 

1:800 

1:6.6 

121 

1:400 

1:50 

8 

1 : 2000 

1 :  4000 

0.5 

1 : 40000 

1:200 

200 

1 :  3200 

1:400 

8 

It  will  be  seen  that  a  factor  of  less  than  unity  indicates  that 
the  drug  will  not  kill  in  any  concentration  in  which  it  may  be 
used  in  the  urethra.  At  the  present  time,  we  cannot  say  what 
relation  exists  between  this  factor  and  therapeutic  value.  It 
will  be  noted  that  the  silver  compounds  have  large  factors,  due 
to  the  great  concentration  in  which  they  may  be  used  without 
irritation.  We  are  dealing,  in  their  case,  however,  with  colloidal 
suspensions,  the  penetrating  power  of  which  is  undoubtedly  less 
than  that  of  true  solutions  of  easily  diffusible  substances,  such 
as  Mercurochrome-220  and  the  fiavines.  Therefore,  the  fac- 
tor would  have  to  be  modified  further  to  serve  as  an  exact  guide 
to  therapeutic  usefulness,  and  is  but  a  rough  means  of  com- 
paring new  drugs  as  to  their  probable  activity  in  actual  use. 

It  is  likely  that  a  field  of  usefulness  in  the  urethra  is  open  to 
such  a  drug  as  potassium  mercuric  iodide  as  a  therapeutic  or 
prophylactic  agent.  Its  great  superiority  as  a  germicide  to  the 
silver  preparations  and  to  other  drugs  in  common  use,  together 
with  its  property  of  not  precipitating  protein,  should  earn  for 
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it  serious  consideration.  Its  germicidal  activity  is  inferior  only 
to  a  few  new  drugs  of  the  ]Mercurochrome  series,  the  results  with 
which  are  being  published  in  another  paper. 

The  results  with  B.  coh  and  staphylococcus  by  the  same  tech- 
nique indicate  clearly  that  for  the  drugs  used,  the  gonococcus 
is  very  much  more  susceptible  than  these  common  organisms. 
The  concentration  of  potassium  mercuric  iodide  necessarj''  to 
kill  B.  coh  is  roughly  25  times  as  strong  as  that  required  to  kill 
gonococcus,  and  for  staphylococcus  100  to  200  times  as  strong. 
These  figiu-es  correspond  vrith.  others  obtained  by  us  for  other 
drugs.  Steinschneider  and  Schaffer  called  attention  to  the 
unexpectedly  high  resistance  shown  by  the  gonococcus  in  their 
tests.  Our  results  show  that  while  the  gonococcus  has  a  definite 
resistance  to  drugs  and  other  deleterious  agents,  enabling 
it  to  be  handled  with  freedom  and  certainty,  this  resistance  is 
of  a  much  lower  order  than  that  showTi  by  such  organisms  as 
B.  coU  and  S.  aureus. 

VI.   CONCLUSIONS 

1.  Silvol,  cargentos,  argjTol  and  protargol  have  a  definite  but 
not  very  high  germicidal  value  against  the  gonococcus.  For  all 
these  substances  the  values  are  of  the  same  order. 

2.  Phenol,  tricresols,  potassium  permanganate,  zinc  sulphate 
and  boric  acid  have  too  Uttle  germicidal  value  against  the  gono- 
coccus to  be  useful  as  germicides  in  the  urethra. 

3.  Chlorazene  has  a  moderate  germicidal  value  against  the 
gonococcus. 

4.  Potassiiun  mercuric  iodide  has  a  high  germicidal  value 
against  the  gonococcus. 

5.  The  gonococcus  is  many  times  more  susceptible  to  the 
drugs  tested  than  are  B.  coU  or  S.  aureus. 
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SUBMUCOUS  ULCER  OF  THE  BLADDER  IN  THE  MALE 

,  HERMON  C.  BUMPUS,  JR. 
Section  on  Urology,  Mayo  Clinic,  Rochester,  Minnesota 

Operations  have  been  performed  in  the  Mayo  Clinic  since 
December  1,  1916,  in  fifteen  cases  of  submucous  ulcer  of  the 
bladder.  Two  of  these  cases  occurred  in  the  male.  In  Hunner's 
initial  article  on  this  subject  he  used  the  title  ''Rare  form  of 
bladder  ulcer"  and  contrasted  the  condition  with  the  simple 
ulcer  described  by  Fenwick.  Since  then  several  descriptive 
terms  have  been  suggested  for  the  infection;  Cullen  offered 
''Elusive  ulcer"  because  of  its  difficulty  of  diagnosis.  Geraghty 
proposed  "Paracystitis"  and  more  recently  Keene  proposed  the 
comprehensive  and  inclusive  term  of  "Pan  mural  ulcerative 
cystitis."  The  term  "submucous  ulcer"  is  one  that  has  been  in 
use  in  the  Mayo  Clinic  since  the  condition  was  first  recognized. 

Because  the  disease  only  slightly  involves  the  mucosa  and 
greatly  involves  the  submucosal  structure,  the  term  seems  to  be 
concise  and  descriptive  and  to  differentiate  clearly  the  condition 
found  from  that  of  simple  ulcers  of  the  bladder  in  which  the 
destruction  is  largely  of  the  mucosa. 

Although  the  etiology  of  the  disease  has  remained  in  obscurity, 
there  is  nothing  concerning  it  to  indicate  that  it  is  confined  to 
the  female.  Diseases  of  the  female  pelvic  organs  and  pregnancy 
are  apparently  in  no  way  associated  with  its  onset.  Since  the 
practice  of  the  physician  who  originally  described  the  condition 
was  confined  to  w^omen  he  had  not,  obviously,  observed  cases  in 
the  male.  He  stated,  however,  that  he  beUeved  the  condition 
would  be  found  in  the  male.  A  careful  search  of  the  Uterature, 
however,  fails  to  reveal  any  reported  cases  in  the  male. 

Focal  infection  has  often  been  suggested  as  a  cause  of  the 
condition  but  from  the  clinical  side  alone  proof  of  this  has  not 
been  possible.    The  fact  that  the  disease  occurs  in  young  adults 
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(the  average  age  in  our  series  was  thirty-two  at  the  time  of 
onset)  has  been  considered  suggestive. 

The  condition  indicates  a  blood  born  infection.  The  blood 
vessels  are  prominent,  and  as  brought  out  by  Keene  polymor- 
phonuclear leukocytes  are  seen  not  only  within  the  lumen  but 
infiltrating  the  vessel  walls  and  paravesical  tissues.  There  is 
also  a  marked  diffuse  submucous  lymphocytic  infiltration  which 
together  with  the  extravasation  of  the  red  blood  cells  through 
the  surrounding  tissue  is  added  evidence  of  the  infective  origin 
of  the  lesion.  The  perivascular  changes,  cellular  infiltration  and 
edema  are  usually  most  marked  in  the  outer  coats  of  the  bladder. 
The  mucosa  frequently  shows  but  slight  involvement;  the  infec- 
tion evidently  is  not  carried  by  the  urine  since  the  tissues  in 
contact  with  it  are  the  least  involved. 

Eight  of  the  fifteen  patients  showed  periapical  infection  in 
their  dental  roentgenograms.  Often  many  teeth  were  abscessed, 
a  fact  that  lead  to  experimental  studies  which  resulted  in  demon- 
strating that  from  such  areas  of  dental  infection  bacteria  are 
obtainable.  These  bacteria,  injected  into  laboratory  animals, 
show  elective  affinity  for  the  bladder  and  produce  similar  lesions 
in  the  bladders  of  the  animals.  The  fact  that  the  condition  has 
been  reported  more  frequently  in  the  female  remains  unexplained. 
The  two  male  cases  here  reported  demonstrate  that  in  this  sex  at 
least  Cullen's  term  of  ''Elusive  ulcer"  is  still  applicable. 

The  fact  that  an  extensive  pathologic  process  may  occur  in 
the  bladder  without  producing  changes  in  the  urine,  which  are 
suggestive  of  the  disease,  has  probably  been  a  most  potent  fac- 
tor in  preventing  the  early  diagnosis  of  the  condition. 

In  both  cases  here  reported  the  microscopic  examination  of 
the  urine  was  negative  as  it  was  in  eight  others  of  the  series. 
Yet  both  patients  gave  a  history  of  intermittent  attacks  of  gross 
hematuria  in  the  past,  as  did  the  other  thirteen  of  the  series. 
Such  hematuria  has  been  noted  by  various  observers  and  is 
explained  by  the  ease  with  which  the  ulcer  area  can  be  made 
to  bleed  either  by  overdistension  or  by  trauma;  a  condition 
frequently  noted  during  cystoscopic  examination  and  undoubt- 
edly occurring  when  external  pressure  or  long  retention  have 
occurred,  which  have  produced  the  gross  hematuria  noted. 
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Such  findings  associated  with  a  history  of  pain  and  frequency 
of  equal  severity  by  day  and  by  night  are  pathognomonic  of  the 
disease;  both  of  the  male  patients  gave  such  a  history. 

In  all  of  the  cases  in  the  series  the  first  bladder  symptoms  dated 
back  eight  years,  the  average  was  ten  years.  This  illustrates 
quite  as  graphically  as  the  numerous  operations  to  which  such 
patients  are  needlessly  subjected  how  infrequently  the  disease  is 
recognized. 

Submucous  ulcers  of  the  bladder 
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We  have  records  of  eight  of  ten  patients  operated  on  more  than 
one  year.  Four  report  complete  cures,  the  other  four  no  improve- 
ment. It  has  frequently  been  noted  that  when  resection  does 
result  in  cure  it  brings  immediate  relief.  If  this  does  not  occur, 
inquiries  bring  the  statement  that  the  condition  is  unchanged; 
to  be  worse  than  before  operation  seems  impossible.  We  believe 
that  the  high  percentage  of  poor  results  may  be  due  to  the 
recurrence  of  the  condition  because  of  remaining  foci.  We  are 
attempting  to  have  such  patients  return  and  to  have  all  foci 
removed,  although  it  cannot  be  stated  that  the  removal  of  the 
foci  alone  will  always  result  in  cure.     We  have  two  patients 
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under  observation  who  are  opposed  to  surgery  and  are  awaiting 
the  results  of  erradication  of  foci.  The  bacteria  from  the  teeth 
of  both  patients  showed  local  affinity  for  the  bladder  when 
injected  into  laboratory  animals. 

REPORTS    OF    TWO    CASES    OCCURRING    IN   THE   MALE 

Case  18196.  Mr.  J.  N.,  aged  twenty-five,  first  registered  at  the 
Clinic  December  18,  1908.  He  complained  of  having  had  occasional 
cramps  in  the  right  abdomen  for  four  years,  lasting  from  ten  to  fifteen 
minutes,  with  marked  soreness  in  the  right  lower  quadrant  during  the 
past  month.     He  had  noticed  some  frequency  and  shght  dysuria. 

Cystoscopic  examination  and  roentgenograms  of  the  urinary  tract 
were  negative;  the  specific  gravity  of  the  urine  was  1015,  the  reaction 
was  acid;  there  was  a  faint  trace  of  albumin,  no  sugar,  and  a  few  hyalin 
and  granular  casts. 

December  28  1908,  an  acute  perinephritic  abscess  was  drained  and 
a  chronic  appendix  removed. 

The  patient  returned  to  the  Clinic  eight  years  later,  1916,  stating 
that  his  bladder  condition  had  never  improved  and  that  he  still  had  a 
day  frequency  of  from  six  to  eight  and  a  nocturia  of  three  or  four, 
associated  with  sharp  pain  in  the  bladder  when  it  was  distended. 
Occasionally  he  felt  burning  but  he  had  never  seen  blood  or  gravel. 
With  the  bladder  full  he  experienced  slight  incontinence. 

The  physical  examination  was  negative  except  for  shght  suprapubic 
tenderness.  The  urinalysis,  urine  culture,  roentgenograms  of  the  urinary 
tract,  and  cystoscopic  examination  were  negative.  The  patient  was 
discharged. 

Three  years  later  the  patient  returned  again  complaining  as  before 
but  with  symptoms  more  severe;  frequency  was  increased  and  incon- 
tinence with  a  full  bladder  was  so  much  increased  that  he  often  wet  his 
bed.     His  health  otherwise  was  good. 

Urinalyses  and  roentgenograms  still  remained  negative,  but  cysto- 
scopic examination  revealed  an  area  of  increased  reddening  and  edema 
in  the  posterior  wall  of  the  bladder  near  the  dome;  the  vessels  radiating 
from  it  were  engorged.  The  remainder  of  the  bladder  was  negative. 
The  chnical  symptoms  and  the  cystoscopic  findings  all  corresponded  to 
the  type  of  ulcer  described  by  Hunner  in  the  female.  The  diagnosis 
of  submucous  ulcer  of  the  bladder  was  made,  and  after  the  usual 
attempts  at  treatment  by  lavage,  and  so  forth,  the  edematous  area  was 
resected  March  28,  1919.    The  pathologist  reported  "Very  marked 
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submucous  lymphocytic  infiltration,  extravasation  of  blood,  epithe- 
lium markedly  thinned  (Hunner  ulcer)." 

Case  319436.  Mr.  F.  H.,  aged  thirty,  registered  in  the  Clinic  May 
6,  1920.  He  complained  of  dysuria  and  stated  that  eight  years  before 
he  had  been  sick  for  three  months  with  ulcers  of  the  bladder.  He  had 
had  at  that  time  marked  frequency,  and  hematuria.  He  apparently 
completely  recovered  and  had  no  further  symptoms  imtil  the  onset  of 
the  present  trouble  five  years  before.  He  had  sharp  and  very  severe 
pain  in  the  urethra  lasting  about  half  an  hour,  and  was  reheved  by 
voiding.  For  the  first  few  years  this  pain  occurred  at  long  intervals 
but  for  the  last  three  months  it  occurred  every  day  and  was  associated 
with  a  day  frequency  of  twelve  and  a  nocturia  of  four  or  five.  He  also 
had  a  deep  perineal  pain,  most  extreme  just  before  voiding.  This 
disappeared  immediately  on  urination. 

The  urinalysis  showed  a  specific  gravity  of  1010,  acid  reaction, 
slight  trace  of  albumin,  no  sugar,  and  an  occasional  red  blood  cell. 
Roentgenograms  of  the  urinary  tract  were  negative.  Cystoscopic 
examination  showed  an  irregular,  edematous  area  about  2  cm.  in 
diameter  in  the  dome  of  the  bladder.  This  corresponded  in  appear- 
ance to  the  ulcers  described  by  Hunner.  Specimens  of  urine  from  both 
kidneys  were  negative.     A  diagnosis  of  submucous  ulcer  was  made. 

June  3,  the  bladder  was  opened.  In  the  dome  in  the  left  side  was 
found  the  area  described.  The  bladder  wall  at  this  point  was  definitely 
thickened  and  seemed  to  be  edematous.  The  mucous  membrane  was 
reddened  and  the  peritoneum  attached  so  that  it  was  necessary  to 
dissect  it  and  re-suture.  An  area  about  4  cm.  was  excised.  The 
pathologists  reported  an  ulcer,  3  mm.  in  diameter,  surrounded  by  a 
marked  sub-epithehal  inflanmiation. 
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North  Carolina 

Urologists  are  as  much  at  variance  in  regards  to  the  treatment 
of  gonorrheal  complications  as  they  are  about  the  treatment  of 
simple  uncomplicated  gonorrheal  urethritis.  Each  urologist  who 
lauds  his  pet  drug  today  may  discard  it  tomorrow  for  another 
*' would-be  specific. "  In  like  manner,  each  one  has  a  pet  scheme 
for  treating  gonorrheal  complications  which  he  believes  to  give 
the  best  results. 

Those  of  us  who  were  interested  in  the  study  of  gonorrheal 
epididymitis,  during  the  war  seem  to  be  of  the  opinion  that 
surgical  interference  in  acute  gonorrheal  epididyrnitis  gives  the 
best  results  and  is  termed  by  some  enthusiasts  as  the  ideal 
treatment.  One  of  the  kind  lessons  impressed  upon  me  during 
my  two  years  of  service,  is  that  nothing  was  ideal  connected  with 
war,  not  even  the  "Battles  of  Paris,  Bordeaux,  and  Nice"  in 
which  so  many  medical  officers  played  a  very  prominent  part. 
Therefore,  I  do  not  then  propose  to  present  for  your  consid- 
eration an  ideal  treatment  for  the  most  troublesome  compli- 
cation of  gonorrhea,  but  to  review  one  which  is  based  on  patho- 
logical findings,  common  sense,  and  which  has  given  splendid 
results  in  my  hands. 

In  presenting  this  paper  it  is  my  earnest  desire  to  support 
this  form  of  treatment  from  my  own  experience  and  to  especially 

»  Read  before  the  Genito-urinary  Section  of  the  Tri-State  Medical  Society 
at  Spartanburg,  February,  1921. 

-  In  preparing  this  paper  I  am  under  many  obligations  to  Drs.  Hagner  and 
Cunningham  for  information  given  me  and  from  the  authors  and  publishers  from 
which  I  have  taken  cuts  to  make  slides,  including  Gray's  Anatomy,  Huber  and 
Morton. 
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emphasize  its  value  in  recurrent  gonorrheal  epididymitis  about 
which  I  have  seen  nothing  written,  per  se. 

In  reviewing  the  literature  on  this  subject  it  seems  that 
Pirogoff  punctured  an  epididymis  as  early  as  1852,  and  Smith 
in  1864  reported  a  series  of  1000  cases  in  which  he  punctured 
the  epididymis  with  good  results.  In  1906  Dr.  Francis  R. 
Hagner  of  Washington,  D.  C,  published  the  technique  of  epi- 
didymotomy  and  it  is  largely  due  to  his  efforts  that  the  operation 


Fig.  1  Fig.  2 

Fig.  1.    Longitudinal    Section  Through    Human    Testis    and    Epididymis 
The  light  areas  between  the  lobules  are  the  fibrous-tissue  septa  of  the  testis; 
X2. 

Fig.  2.   Vertical  Section  of  the  Testicle,  to  Show  the  Arrangement  op 

THE  Ducts 


became  successful.  The  surgical  treatment  of  gonorrheal  epi- 
didymitis, while  it  is  an  accepted  one,  is  not  properly  explained 
in  our  popular  texts  nor  do  I  believe  many  urologists  have 
studied  the  histo-pathology  upon  which  this  surgical  procedure 
is  based.  It  is  with  special  reference  to  this  part  of  the  subject 
that  I  wish  to  call  your  attention. 

Grossly,  this  disease  passes  through  two  phases :  first,  an  acute 
inflammatory  process  with  marked  swelling  in  the  globus  minor, 
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major  and  body  of  epididymis  with  abscess  formation  in  60 
per  cent  or  more  of  the  cases  with  the  seat  of  abscess  generally 
in  the  globus  minor  (figs.  1  and  2) .  An  accompanying  inflamma- 
tory hydrocele  is  the  rule  and  is  generally  diagnosed  clinically  as 
an  orchitis  which  is  not  substantiated  at  operation.  The  time  we 
expect  to  demonstrate  this  phase  of  the  pathology  is  from  three  to 
six  days  after  onset.  The  second  stage  is  from  the  end  of  the  first 
week  until  resolution  is  complete.  In  this  stage  the  indurated 
areas  are  hard,  usually  fusiform  in  shape  and  as  a  rule  gross  pus 
is  not  easily  demonstrated.  After  the  fifth  day  there  is  generally 
agglutination  between  the  visceral  and  parietal  layers  of  the 
tunica  vaginalis,  therefore  great  care  should  be  taken  not  to 
open  the  tunica  albuginea.  In  this  stage  we  see  many  cases  of 
acute  funiculitis  especially  if  the  vas  is  much  involved.  WTien 
this  is  encountered  the  covering  of  the  cord  should  be  opened 
and  drainage  instituted. 

From  a  histo-pathological  point  of  ^^ew  acute  gonorrheal 
epididymitis  cannot  be  considered  other  than  an  acute  inflam- 
matory process.  The  pathology  produced  by  the  gonococcus 
in  this  appendage  does  not  differ  grossly  from  that  seen  in  the 
Fallopian  tube  except  as  the  histological  structures  vary.  In 
the  former  we  have  a  convoluted  tube  of  very  small  lumen  and 
in  the  latter  a  comparative  straight  one  (figs.  3  and  4).  In  both 
appendages  the  end  results  is  the  same,  namely,  pus  formation. 

It  is  difficult  to  explain  why  the  gonococcus  invades  one  of 
the  ejaculatory  ducts  and  not  the  other  when  they  are  only  a 
few  millimeters  apart,  but  we  do  know  that  epididymitis  is 
usually  unilateral.  After  an  infection  of  the  ejaculatory  duct 
there  is  generally  an  infection  of  the  whole  lower  seminal  tract, 
the  infection  terminating  in  the  globus  minor.  In  collaboration 
with  Dr.  John  H.  Cunningham  of  Boston,  Dr.  ^Mallory  showed 
in  a  minute  pathological  study  of  resected  portions  of  epididymes 
that  within  three  daj's  after  infection  the  small  ducts  are  dis- 
tended with  leucocytes  and  in  places  there  is  dissolution  of  the 
tissues  with  abscess  formation.  In  the  later  stages  of  the 
disease,  the  intertubular  connective  tissue  increases  and  is 
infiltrated  with  hTuphocytes.  As  late  as  ten  days  after  onset 
Gram-negative  diplococci  have  been  found. 


258 


HAMILTON   W.    McKAY 


In  the  chronic  recurrent  type  the  pathological  picture  is  quite 
different  and  puncture  with  drainage  in  these  cases  gives  most 
excellent  results.  Macroscopically  the  covering  of  the  epi- 
didymis is  very  much  thickened.  Hard  and  indurated  button 
like  masses  are  found  in,  but  not  always  limited  to  the  globus 
minor.     This  induration  is  due  to  the  inflammatory  changes  in 


Fig.  3.   Section  Through  Human  Vasa  Efferentia 
a,  Glands;  b,  ciliated  epithelium;  c,  glandular  structure;  d,  connective  tissue 


Fig.  4.   Cross-Section  of  Vas  Epididymis  of  Human  Testis 


the  tubular  walls  and  increase  in  the  intertubular  connective 
tissue.  The  macroscopic  demonstration  of  pus  is  rare  in  this 
type  of  case. 

The  Hagner  technique  is  as  follows:  Under  a  general  anes- 
thetic, the  junction  of  the  globus  major  with  the  testis  is  defined, 


SURGICAL   TREATMENT   OF   GONORRHEAL   EPIDIDYMITIS      259 

the  scrotum  is  made  taut  and  a  vertical  incision  about  two 
inches  in  length  is  made  through  the  skin  down  to  the  tunica 
vaginalis.  If  an  accompanying  inflammatory  hydrocele  exists, 
which  is  the  rule,  the  tunica  vaginalis  is  opened  and  the  hydrocele 
fluid  allowed  to  escape.     In  any  event  the  tunica  vaginalis  is 


Fig.  5.   Testicle  and  Its  Coverings 

A,  spermatic  cord;  B,  globus  major;  C,  superior  ligament  of  epididymis;  D, 
appendix  testis;  E,  hj'datid;  F,  testis;  G,  tunica  vaginalis;  H,  epididymis;  /,, 
sinus  epididymis;  J,  inferior  ligament  of  epididymis;  K,  globus  minor. 

opened  just  as  in  a  radical  hydrocele  operation,  then  the  swollen 
epididjnnis  with  the  testicle  is  delivered  from  the  sac.  The 
operator  now  has  the  entire  epididymis  in  plain  view  (fig.  5). 
As  a  rule,  with  close  inspection  and  palpation,  the  abscess  is  easily 
located.  ^Multiple  small  punctures  are  made  in  the  covering  and 
penetrating  the  tissue  of  the  epididymis  with  the  point  of  a  narrow 
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blade  scalpel  (preferably  a  cataract  knife)  (figs.  6  and  7).  If  pus 
exudes,  the  incision  in  the  covering  of  the  epididymis  is  enlarged 
and  the  abscess  opened  with  a  blunt  probe.  The  cavity  may 
be  irrigated  or  sponged  out  with  a  1:1000  corrosive  sublimate 
solution.  If  a  definite  abscess  is  not  located  then  the  needle  is 
introduced  through  the  puncture  holes  and  the  tissue  of  the 


GLOBUS  mm 

WITH    BOOV. 


Sketch  Made   from  Operalioii. 


Fig.  6 

epididymis  needled,  for  in  this  way  many  foci  of  infection  may 
be  located  which  would  otherwise  go  unnoticed.  Drainage  is 
instituted  by  means  of  a  soft  rubber  tube  or  cigarette  drain 
placed  alongside  the  epididymis.  Cunningham's  method  of 
closing  the  wound  has  proven  most  satisfactory  in  my  hands 
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which  is  a?  follows :  two  silk  worm  gut  sutures  are  passed  through 
skin.  Imhi's  and  tunica  vaginahs  and  tied  over  a  small  piece  of 
rubber  tubing  which  is  placed  on  either  side  of  the  woimd 
(fig.  8).  The  testicles  are  covered  with  a  sterile  dressing  and 
supported  by  means  of  a  suspensory  or  a  shelf  made  of  adhesive 
plaster. 


«rtH  C*IUK.t  KlUfC. 


s*wu  Abcess  in 
cioeus  MiNOii. 


Fig. 


I  wish  to  emphasize  the  application  of  this  plan  of  treatment 
to  the  chronicallj'  infected  epididymis  which  has  a  tendency 
to  "flare  up's"  after  dilatation  and  treatment  is  resumed  on  the 
posterior  urethra.  In  my  experience  the  gonococcus  has  been 
very  refractory  to  treatment  in  this  type  of  case.     If  the  local- 
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ized  foci  of  infection  are  punctured  and  drained,  the  discharge 
grows  less,  the  urine  becomes  clear  and  the  patient  is  gonococcus 
free  in  a  comparatively  short  time. 

The  above  findings  are  very  striking  and  noticeable  in  the 
after  treatment  of  these  cases.  These  are  clinical  facts  which 
are  difficult  to  understand  and  which  I  am  at  a  loss  to  explain. 

It  was  my  privilege  to  interview  Dr.  Hagner  on  this  subject 
a  short  time  ago  and  it  was  somewhat  of  a  relief  to  find  that  my 


Fig.  8.   Manner  of  Closing  the  Scrotal  Wound 

A-A,  two  rubber  tubes  over  which  are  tied  the  silkworm-gut  sutures  passing 
through  skin,  dartos  and  tunica  vaginalis.  B,  catgut  suture  uniting  the  edges 
of  the  tunica  vaginalis.  C,  subcutaneous  silkworm-gut  suture  closing  the 
skin  wound.  D,  drainage  tube  placed  along  the  outer  side  of  the  punctured 
epididymis. 


observations  had  not  been  entirely  imaginary.  Dr.  Hagner  also 
gave  me  this  information;  that  drainage  of  a  chronically  inflamed 
epididymis  would  sometimes  clear  up  a  chronic  prostatitis  which 
had  resisted  treatment.  He  was  unable  to  explain  this  clinical 
observation. 

This  operation  is  thought  by  some  to  be  too  radical  to  ever 
become  popular  and  the  ''chronic  objectors"  will  set  forth  two 
prominent  reasons  for  not  operating  these  cases.  First,  possible 
occlusions  of  the  vas  epididymidis  by  trauma  or  cicatrix  following 
operation  in  bilateral  cases.  Second,  too  great  publicity  given 
the  disease  by  hospitalization. 
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My  answer  to  the  first  is  that  the  gonococcus  has  ''dug  in" 
and  you  have  to  use  radical  means  to  get  rid  of  him. 

In  the  three  bilateral  cases  operated  on  by  me  I  have  been 
unable  to  make  ''follow  up  studies"  for  spermatozoa.  In  six 
bilateral  cases  operated  on  by  Cunningham  he  was  able  to 
demonstrate  the  spermatozoa  in  four  after  operation  two  of 
which  have  children.  Hagner  has  operated  on  four  cases  of 
bilateral  epididymitis— two  had  spermatozoa  and  two  were 
sterile  following  operation.  The  two  having  spermatozoa  were 
operated  within  three  daj^s  from  the  onset  of  the  attack. 

A  proper  confidence  instilled  into  patients  by  frank  and  fair 
dealings  will  minimize  the  difficulties  confronting  us  about 
hospitalization. 

The  advantages  of  epididymotomy  are  (a)  immediate  relief 
of  pain  and  reduction  of  temperature  with  a  fall  in  the  leucocyte 
count;  (b)  the  comparative  easy,  ridding  the  tissues  of  the 
gonococcus  after  drainage  in  chronic  cases;  (c)  the  ability  to 
begin  treatment  in  a  comparatively  short  time,  with  a  very 
much  shortened  convalescence. 

CONCLUSIONS 

1.  Puncture  with  drainage  of  gonorrheal  epidid>Tiiitis  is 
based  on  a  definite  pathology  which  can  be  demonstrated  clin- 
ically, macroscopically  and  microscopically. 

2.  Histo-pathologic  studies  tend  to  support  the  theory  that 
fewer  cases  of  sterility  would  exist  if  drainage  was  instituted 
and  tension  relieved  in  bilateral  cases. 

3.  In  the  chronic  recurrent  type  of  gonorrheal  epididymitis 
the  gonococcus  is  easily  gotten  rid  of  and  the  patient  freed  from 
the  symptoms  of  drainage  of  the  epididymis.  (This  feature  is 
not  easily  understood,  but  is  borne  out  by  clinical  evidence.) 

4.  The  open  operation  with  drainage  is  the  most  efficient  and 
happiest  way  to  terminate  the  most  troublesome  compUcation 
of  gonorrhea. 
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STERILIZER  FOR  CYSTOSCOPES 

ALEXANDER  RANDALL  and  STERLING  W.  MOORHEAD 

Urological  Department,  University  of  Pennsylvania,  Philadelphia,  Pennsylvania 

The  need  for  a  compact,  efficient,  and  simple  cystoscope 
sterilizer  has  been  long  before  us.  Though  not  detracting  from 
the  efficiency  of  the  formaldehyde  gas  sterilizer,  the  disagreeable 
odor  and  the  time  necessary  to  obtain  sterilization  when  it  is 
used  have  made  various  methods  of  submergence  in  germicidal 
hquids  almost  the  universal  custom.  With  this  in  view  it  has 
been  our  aim  to  design  a  sterilizer  for  office,  hospital,  and  out^ 
side  consultation  practice  that  would  allow  the  use  of  the  indi- 
vidual's favorite  sterilizing  medium,  and  that  would  be  handy 
of  manipulation  and  efficient  in  use.  The  following  design  has 
been  made  for  us  by  the  Harvey  R.  Pierce  Company  of 
Philadelphia. 


The  illustration  conveys  the  general  features  and  only  a  few 
explanations  are  deemed  necessary.  The  box  consists  of  two 
water-tight  compartments,  with  a  water-seal  Hd;  it  is  12|  inches 
in  length,  by  6 J  in  breadth,  and  3  inches  in  height;  giving  two 
compartments  each  12|  by  3  by  3  inches  in  size.  At  one  end  a 
faucet  enters  each  compartment  for  drainage.  T^Tien  in  use  one 
compartment  is  filled  with   the  sterilizing  agent.     The  metal 
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will  withstand  oxycyanide  of  mercury,  formaldehyde,  carbolic 
acid,  cresol,  etc.  The  second  compartment  is  filled  with  sterile 
wash  water.  The  tray,  fitting  either  compartment,  is  full  12 
inches  in  length,  and  is  walled-up  high  on  sides  and  ends  to 
avoid  the  dropping  out  of  instruments.  It  will  easily  hold  two 
or  three  modern  cystoscopes  unassembled,  and  thus  packed  is 
submerged  the  desired  length  of  time  in  the  sterilizing  solution 
and  then  lifted  in  toto  into  the  other  compartment  containing 
sterile  wash  water,  which  can  be  drained  by  means  of  the  stop- 
cock at  its  end,  and  refilled  for  repeated  washing  if  desired.  A 
small  perforated  metal  box  with  lid,  fitting  into  the  bottom  of 
the  tray,  is  supplied  for  ureteral  catheters,  one  end  of  which  has 
five  slots  to  permit  the  projection  of  the  proximal  ends  of  the 
catheters.  When  packed  the  ordinary  ureteral  catheter  will 
make  just  one  and  a  half  turns  in  the  box,  so  that  by  submerging 
the  distal  end,  with  the  proximal  ends  in  hand,  the  catheters  can 
be  syringed  free  of  air  and  filled  with  the  antiseptic  solution 
before  complete  submergence. 

For  work  outside  the  office  or  hospital,  sterilization  and 
washing  can  thus  be  completed,  both  compartments  drained, 
and  the  entire  sterilizer  placed  in  the  ordinary  14-inch  pro- 
fessional hand-bag. 


PRIMARY  CARCIX0:MA  OF  THE  KIDNEY  WITH 
IMPACTED  URETERAL  CALCULUS 

H.  G.  BUGBEE 

New  York 

CONFUSION   IN   DIAGNOSIS 

In  view  of  the  confusion  which  has  so  long  existed  with  regard 
to  the  differential  diagnosis  of  tumors  of  the  kidney,  particularly 
true  malignant  disease  and  hypernephroma,  and  because  of  the 
fact  that  the  question  of  the  origin  of  these  neoplasms  is  still 
under  dispute,  it  would  seem  important  that  additional  cases 
be  reported  in  an  effort  to  clarify  the  problem. 

Hj^pernephroma,  generally  conceded  to  be  the  most  common 
renal  tumor  occurring  in  the  adult,  "that  tumor  whose  place  is 
still  so  indefinite  in  pathology,"  is  undoubtedly,  according  to 
Eisenstadt  (1),  the  most  frequent  lesion  which  has  been  incor- 
rectly classed  as  carcinoma.  From  a  study  of  the  literature  of 
primary  cancer  of  the  kidney,  which  he  found  to  be  replete  with 
reports  both  of  clinical  nature  and  of  histologic  research,  Eisen- 
stadt found  from  the  earliest  record  at  his  disposal  (the  inaugural 
dissertation  of  Hullman  at  Halle,  published  in  1849)  to  the  time 
of  his  own  report  (1916)  a  seeming  confusion  in  the  histopatho- 
logic reports  made. 

Dunn  (2),  in  an  effort  to  elucidate  the  origin  of  hypernephroma, 
the  so-called  "Grawitz  tumor"  of  the  kidney,  reviewed  briefly 
the  theories  of  its  origin.  Grawitz  (3)  in  1883,  advanced  the 
view  that  these  renal  tumors  were  of  suprarenal  origin,  arising 
in  aberrant  ''rests"  of  suprarenal  tissue,  a  theory-  that  was  gener- 
ally accepted  for  twenty-five  years,  or  until  Stoerk  (4),  from  an 
examination  of  a  large  number  of  kidneys  and  suprarenals,  and 
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of  tumors  affecting  these  organs,  concluded  that  hypernephroma 
was  derived  from  renal  tissue  itself,  most  probably  arising  from 
the  altered  renal  epithelium  lining  papuliferous  cysts  in  the 
cortex  of  granular  kidneys.  Zebe  (5)  shared  Stoerk's  conception 
of  the  origin  of  these  tumors.  Sissons  (6),  on  the  other  hand, 
was  inclined  to  accept  the  view  that  these  renal  growths  are 
derived  from  suprarenal  tissue.  He  pointed  out  the  difference 
in  the  distribution  of  fat  in  the  Grawitz  tumor  cells  on  the  one 
hand,  and  in  adenoma  of  the  suprarenal  cortex,  on  the  other. 
Wilson  and  Willys  (7),  from  embryological  studies,  considered  it 
unlikely  that  these  tumors  were  derived  from  adrenal  ''rests" 
in  the  kidney,  since  from  evidence  of  development  the  inclusions 
of  suprarenal  tissue  under  the  renal  capsule  must  be  rare.  These 
two  observers  regarded  hypernephroma  as  of  renal  origin,  but 
derived  from  rests  of  nephrogenic  tissue,  and  not  from  mature 
renal  cells  which  have  undergone  metaplasia,  as  held  by  Stoerk. 
Glynn  (8)  pointed  out 

that  in  the  comparatively  few  cases  of  tumors  of  the  suprarenal  cortex 
which  are  reported  in  the  literature,  the  association  with  abnormality 
in  sexual  development  is  a  frequent  feature.  On  the  other  hand,  in 
cases  of  Grawitz  tumor,  which  are  not  very  uncommon,  such  sexual 
changes  are  never  noted. 

From  his  review  of  the  theories  concerning  the  origin  of  hyper- 
nephroma Dunn  concludes  that  (1)  Epithelial  abnormalities  of 
the  three  types  described,  namely,  suprarenal  rests,  adeno- 
papillary  tissue,  and  papuliferous  cysts,  have  been  found  fairly 
frequently  in  the  kidneys  of  a  series  of  eighty  consecutive  cases. 
The  amount  of  material  examined,  though  insufficient  to  afford 
definite  statistics,  is  sufficient  to  prove  that  their  occurrence  is 
by  no  means  rare.  (2)  Any  of  these  aberrant  epithelial  struc- 
tures might  conceivably  give  rise  to  malignant  tumor  formation, 
but  of  the  three  the  papilliferous  cysts,  from  their  peculiar  histo- 
logical features,  suggest  themselves  as  the  most  probable  origin 
of  tumors  of  the  Grawitz  type. 

Kretschmer  and  Moody  (9)  have  called  attention  to  the  multi- 
plicity of  terms  used  in  the  diagnosis  of  tumors  of  the  kidney, 
especially  tumors  of  the  renal  pelvis. 
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RELATIVE    FREQUENCY 

^^^lile  hypernephroma,  as  stated,  may  be  regarded  as  of  fre- 
quent occurrence,  true  malignant  neoplasms  of  the  kidney  are 
generally  conceded  to  be  relatively  rare.  Albarran  and  Imbert 
(10),  for  example,  in  1903,  found  only  13  cases  of  malignant 
adenoma  out  of  529  cases  of  renal  tumor.  Garceau  (11)  com- 
piled, from  autopsy  and  operating  rooms,  a  table  comprising 
all  tumors  affecting  the  urinarj'-  tract  at  the  ^Massachusetts 
General  Hospital  during  a  period  of  ten  years.  Among  these 
he  found  the  following  malignant  tumors:  h>T)ernephromata  of 
large  size  and  of  distinctly  malignant  t\T)e,  33;  carcinomata,  3; 
sarcomata,  2;  malignant  papillarj^  adenomata,  4.  He  holds 
that  carcinoma  of  the  pure  type  is  a  tumor  of  extreme  rarity  in 
the  kidney,  and  he  insists,  from  his  personal  investigations,  that 
the  tumor  most  commonly  found  in  the  kidney  is  that  derived 
from  adrenal  "rests,"  namely,  hypernephroma.  Eisenstadt  refers 
to  one  case  found  by  Young  from  the  files  of  Johns  Hopkins 
Hospital,  and  three  cases  found  in  the  ten  and  a  half  years  pre- 
ceding 1916  at  the  ]\Iayo  Clinic.  Kretschmer  and  Moody  (9), 
in  1914,  found  reported  only  ten  cases  which  resembled  the  main 
characteristics  of  the  malignant  papillarj^  cystadenoma  which 
they  reported,  bringing  the  number  up  to  eleven.  Wohl  (12), 
in  1917,  added  one  case,  making  twelve  cases  of  true  malignant 
disease  of  the  kidney.  Kraft  (13)  reported  an  unusual  case  of 
hydronephroma  resulting  in  medullary  carcinoma,  with  a  history 
of  injury  and  the  passage,  thirty-seven  years  before,  of  nineteen 
stones,  and  with  malignant  degeneration  of  the  hydronephrotic 
kidney,  de  Berbe-Lagarde  (14)  reported  a  similar  case.  Hirsch 
(15)  recorded  a  case  of  papillaiy  carcinoma  of  the  kidney  with 
metastasis  in  the  brain,  which  he  considered  primary.  Prim- 
rose (16)  described  a  case  of  squamous-cell  carcinoma  of  the 
kidney  in  a  horse-shoe  kidney  with  calculous  pyonephrosis. 

CLINICAL  DIAGNOSIS 

Braasch  (17),  studying  the  clinical  records  of  83  maUgnant 
tumors  of  the  kidney  operated  on  at  the  IMayo  Clinic  up  to  July 
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1,  1912,  classified  these  tumors  according  to  their  histologic  struc- 
tures as  hypernephroma  (mesothelioma),  sarcoma,  carcinoma, 
and  embryoma,  but  pointed  out  that  clinical  differentiation, 
according  to  this  histologic  classification,  could  not  be  made,  as 
a  rule,  prior  to  exploration.  From  a  clinical  point  of  view,  there- 
fore, he  considered  the  various  forms  of  tumor  together.  Com- 
plete data  of  malignant  renal  tumor  (palpable  tumor  in  the  region 
of  the  kidney,  hemorrhagic  urine,  persistent  pain  referred  to  the 
region  of  the  tumor,  and  the  general  symptoms  of  malignancy) 
were  found  in  but  32  of  the  83  cases  studied.  Two  of  the  three 
symptoms  were  present  in  37  cases,  and  but  one  in  14  cases. 
He  considers  it  evident,  therefore,  that  the  clinical  diagnosis 
must  more  often  be  made  with  but  one  or  two  cardinal  symptoms. 

The  principal  problems  in  differential  diagnosis,  according 
to  Braasch,  are  identification  of  hematuria  and  upper  abdominal 
tumor.  The  conditions  which  most  easily  may  be  confused 
with  renal  tumor  are  (1)  "essential"  and  nephritic  hematuria, 
(2)  retroperitoneal  tumor,  (3)  bilateral  cystic  kidney,  and  (4) 
closed  pyonephrosis.  He  holds  that  hematuria,  prolonged  over 
a  period  of  several  weeks  or  months,  and  occurring  at  long  inter- 
vals, is  suggestive  of  "essential"  or  nephritic  hematuria,  while 
that  which  continues  but  a  day  or  two  and  reappears  at  short, 
irregular  intervals,  suggests  renal  tumor.  These  statements 
were  made  before  pyelography  became  a  common  practice  in  the 
differentiation  of  renal  pathology.  While  a  combination  of 
kidney  lesion  may  be  present,  masking  the  picture,  still  a  pyelo- 
gram  renders  a  diagnosis  of  renal  tumor  possible  in  the  vast 
majority  of  cases. 

Hirsch  (15),  reporting  a  case  of  papillary  carcinoma  of  the 
kidney,  with  metastases  in  the  brain,  considers  that  the  absence 
of  positive  urinary  findings  need  not  be  taken  seriously.  In 
Eisenstadt's  case  (1)  hematuria  was  present,  at  intervals,  for 
years  previous  to  operation,  not  accompanied  by  pain  or  other 
general  symptoms.  Two  years  before  operation  a  severe  attack 
of  hematuria  occurred,  accompanied  by  burning  pain  in  the  penis 
during  urination,  and  dull  pain  in  the  right  lumbar  region,  grad- 
ually growing  worse  until  operation. 
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HISTOPATHOLOGIC    DIAGNOSIS 

The  tumor  reported  by  Eisenstadt  is  considered  an  atypical 
proliferation  of  the  secreting  cells  of  the  kidney,  in  many  places 
showing  exquisite  papillary  structure,  and  as  such,  in  his  opinion, 
could  be  considered  as  a  carcinoma  of  the  adenomatous  tj^pe. 
Papilloma,  he  holds,  as  well  as  the  embryonic  mixed  tumor,  or 
kidney  blast oma,  otherwise  known  as  adenosarcoma,  have 
repeatedly  been  described  under  cancer,  adenosarcoma  usually 
as  carcinoma  of  the  kidney  in  childhood.  In  the  case  which  he 
reported  the  minute  pathology  showed  adenomatous  or  papillary 
structure,  striking  in  some  areas,  while  in  others  the  cells  were 
arranged  in  massive  compact  aggregations.  Some  of  the  glo- 
meruli were  but  shghtly  changed,  some  showed  changes  of 
hyperplastic  character  and  still  others  chronic  fibrous  retrograde 
changes.  The  histopatholog\^  of  this  case  suggested  that  these 
tumors  may  arise  from  the  glomeruli,  instead  of  from  the  urinif- 
erous  tubules,  as  some  hold. 

In  Wohl's  case  of  adenocarcinoma  (12)  he  could  trace  the  transi- 
tion from  renal  parenchjTna  into  tumor  formation.  The  tissue 
from  the  middle  third  of  the  tumor  showed  a  great  tendency  to 
mimic  the  tubular  structure  of  the  kidney.  Wohl  believes  the 
contention  that  primary  carcinoma  of  the  kidney  does  not  exist, 
the  argument  of  those  so-believing  being  based  upon  the  meso- 
dermic  origin  of  the  kidney,  is  untenable,  since  the  renal  tubules 
are  lined  by  epithelium  of  whatever  layer  of  the  blastoderm  it 
comes  from,  and  therefore  any  tumor  arising  from  it  can  justly 
be  called  adenoma,  carcinoma,  or  adenocarcinoma. 

Case  report.  The  case  which  I  wish  to  report  is  that  of  a  man, 
forty-four  years  of  age,  married,  father  of  three  children,  with  negative 
family  histor\^  At  the  age  of  five  he  was  confined  to  bed  two  months 
with  "inflanomation  of  the  bowels"  (probablj-  appendix).  In  1892  he 
had  a  sharp  attack  of  left  renal  colic,  but  did  not  pass  a  calculus.  About 
fifteen  years  ago  he  had  another  attack,  following  which  he  noticed  that 
after  riding  horseback  his  urine  was  sometimes  claret-colored,  but  he 
had  no  colic  or  other  urinary  disturbance.  He  had  no  serious  illness 
or  urinarj-  sjTnptoms  until  October,  1918,  when  he  had  a  severe  attack 
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of  influenza.  Two  weeks  after  the  onset  of  the  influenza  he  developed 
profuse  hematuria,  pain  and  tenderness  in  the  left  upper  quadrant  and 
left  lumbar  region.  Later  moderate  frequency  and  urgency  of  urination 
were  noted,  and  a  mass  was  palpable  in  the  left  upper  abdomen.  He 
rapidly  lost  flesh  and  strength,  becamed  decidedly  anemic,  and  when  I 
first  saw  him,  two  months  after  the  onset  of  the  symptoms,  his  condition 
was  as  follows:  There  was  profound  anemia,  the  hemoglobin  being 
33  per  cent;  the  pulse  was  rapid  and  of  poor  force;  the  temperature 
varied  from  subnormal  to  102°;  tongue  coated;  appetite  poor;  emaciation 
and  prostration  marked.  There  was  an  indefinite  mass  in  the  left 
upper  quadrant  and  lumbar  region,  which  was  not  hard,  was  slightly 
tender  and  movable.  The  right  kidney  could  not  be  felt.  The  external 
genitals,  prostate  and  vesicles  were  negative.  The  urine  was  thick  with 
blood  and  pus.  Cystoscopic  examination  showed  a  moderately  con- 
gested bladder,  especially  the  trigone  and  area  about  the  left  ureter, 
but  otherwise  negative.  Ureteral  catheterization  showed  clear  urine, 
with  a  moderate  nephritis  of  the  right  kidney,  an  obstruction  of  the 
left  ureter  at  25  cm.  from  the  bladder,  but  a  fairly  free  flow  of  urine 
on  this  side,  which  showed  a  large  quantity  of  blood  and  pus,  with 
poor  function  (one-fifth  that  of  the  right).  A  roentgenogram  revealed 
a  large  oval  calculus  in  the  left  ureter  at  the  point  of  obstruction  to  the 
catheter,  25  cm.  from  the  bladder.  Pyelogram  showed  the  renal 
pelvic  outline  destroyed. 

Cultures  showed  right  urine  negative,  left,  staphylococcus  and  short, 
bacillus  like  influenza. 

The  patient's  condition  was  such  that  operation  was  thought  inadvis- 
able, and  he  was  placed  under  close  observation.  At  the  end  of  a  week, 
the  hematuria  and  temperature  persisting,  loss  of  strength  and  anemia 
progressing,  operation  was  decided  upon  as  a  necessity,  with  the  pos- 
sibility that  he  would  not  survive  the  anesthetic.  The  hemoglobin 
was  now  under  30  per  cent,  pulse  130,  and  of  poor  force. 

The  preoperative  diagnosis  was  impacted  ureteral  calculus  and 
pyonephrosis. 

Operation,  December  21,  1919,  under  nitrous  oxide  anesthesia.  An 
oblique  lumbar  incision  exposed  a  mass  of  blood  clot  and  pus  surround- 
ing the  kidney,  which  had  the  appearance  of  being  gangrenous.  The 
kidney  and  clots  were  lifted  out,  leaving  the  kidney  capsule.  The 
blood  vessels  at  the  hilum  were  secured  with  two  mattress  sutures,  the 
wound  was  packed  with  gauze  and  partially  closed  with  through-and- 
through  sutures.     The  operation  required  but  a  few  minutes,  but  the 
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patient's  condition  did  not  warrant  further  exploration.  The  patient 
ralHed  from  the  operation,  he  improved  rather  rapidly  in  his  general 
well-being,  the  hemoglobin  rose  to  45  per  cent,  red  blood  cells  2,623,000 
from  2,212,000,  and  the  right  kidney  functionated  satisfactorily. 


Fig.   1.  Impacted  Ureteral  Calculus.    Kidney  Tumor 
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This  condition  continued  for  two  months,  when  an  induration 
appeared  beneath  the  surface  of  the  wound,  there  was  a  foul  discharge 
from  the  sinus,  and  a  growth  rapidly  developed  in  the  flank,  which 
increased  in  size  until,  at  the  time  of  his  death  five  months  later,  it 
extended  below  the  ilium  and  filled  the  lumbar  region.  The  appearance 
on  the  surface  was  typically  that  of  carcinoma. 

The  left  kidne}^,  on  removal,  was  of  a  purplish  color,  10  by  6  by  4 
cm.,  flat,  smooth  on  one  side,  rather  ragged  on  the  other;  there  were  no 
kidney  markings  and  the  appearance  was  that  of  a  softened  tumor 
mass.  The  surface  presented  a  mottled  appearance,  as  in  the  photo- 
graph. Sections  were  submitted  after  operation  to  Dr.  Burton  T. 
Simpson  of  the  New  York  State  Institute  for  the  Study  of  Malignant 
Disease,  who  made  the  diagnosis  of  primary  carcinoma  of  the  kidney. 

I  am  indebted  to  Dr.  Lawrence  W.  Strong,  head  of  the  patho- 
logical department  of  the  Woman's  Hospital,  for  the  following 
careful  microscopical  study  of  this  specimen,  and  for  the  accom- 
panying microphotographs  made  by  him : 

The  section  received  shows  for  the  largest  part  a  hemorrhagic  and 
necrotic  connective  tissue  in  which  the  remains  of  dilated  blood  vessels 
were  seen.  Around  and  in  the  neighborhood  of  some  of  these  vessels 
are  solid  alveoli  of  large  epithelial  cells  with  vesicular  nuclei  which 
nearly  fill  the  cell  bodies.  In  places  the  epithelial  cells  are  polyhedral 
but  where  the  cells  are  looser  they  are  oval.  Many  nuclei  are  gigantic 
and  mitotic.  No  arrangement  in  columns  is  visible  save  where  the 
cells  penetrate  a  lymph  space  or  spaces  in  the  connective  tissue  stroma. 
No  stroma  can  be  seen  between  the  cells  in  the  alveoli.  The  photos 
and  lantern  slides  we  made  illustrate  the  persistence  of  well  nourished 
carcinoma  cells  around  a  large  blood  vessel.  The  tissue  in  the  periphery 
was  entirely  necrotic. 

The  second  picture  shows  the  variability  in  size  of  the  cells,  the 
presence  of  giant  cells,  the  lack  of  any  sign  of  columnar  arrangement 
or  of  papillary  forms,  also  hyperchromatosis  of  the  nuclei  and  irregular 
mitoses  are  seen.  From  the  slides  submitted  one  is  only  able  to  say 
that  this  is  consistent  with  the  picture  of  a  medullary  carcinoma. 
Whether  it  was  primarily  a  medullary  carcinoma  or  not  is  a  matter  of 
conjecture.  There  is  nothing  in  the  sections  which  suggests  a  hyper- 
nephroma of  which  the  determining  characteristics  are  an  arrangement 
of  the  cells  in  columns.     The  cells  of  a  hypernephroma  are  character- 
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istically  large,  pale,  fat — containing  cuboidal  cells.     There  may  be  a 
papillary  or  adenomatoid  arrangement  and  the  stroma  may  present 


Fig.  2.  Primary  Carcinoma  of  Kidney.    Gross  Specimen 

appearances  suggestive  of  a  spindle-cell  sarcoma.  A  tumor  of  this 
sort  may  also  show  cells  which  are  distinctly  carcinomatous,  of  very 
variable  size  and  appearance  and  with  multinucleated  giant  cells. 


Fig.  3.  Microscopic  Section  of  Kidney.    Blood  Vessel  Surrounded    by 

Carcinoma  m'ith  Necrotic  Periphery 


Fig.  4.  Microscopic  Section  of  Kidney.    Giant  Nuclei,  Hyperchromatosis 

AND  Irregular  Mitoses 


Fig.  5.  Microscopic  Section  of  Hypernephroma,    Showing  the  Cells    in 
Columns.     (Inserted  for  Comparison  with  Figs.  3  and  4) 
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Fraser  (18)  reports  a  case  showing  both  carcinoma  and  hj'per- 
nephroma  and  it  is  conceivable  that  Dr.  Bugbee's  case  is  a  completely 
anaplastic  hypernephroma,  that  is  that  all  traces  of  its  original  form 
have  been  lost  by  anaplasia.  However,  there  is  nothing  to  justify 
this  assmnption;  all  that  the  sections  present  is  a  diagnosis  of  medullary 
carcinoma. 

I  wish  to  emphasize  the  following  points  in  connection  with 
this  case : 

1.  Carcinoma  of  the  kidney  is  rare,  but  does  occur  as  a  patho- 
logical entity,  to  be  differentiated  from  hj-pernephroma. 

2.  The  diagnosis  cannot  be  made  before  operation. 

3.  The  role  of  infection  and  nephrolithiasis  in  its  etiology  is 
suggestive. 
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TRANSACTIONS  OF  THE  NEW  ENGLAND  BRANCH  OF 
THE  AMERICAN  UROLOGICAL  ASSOCIATION 

Meeting  Held  at  Harvard  Club,  Bostox,   March   15,   1921 
Meeting  called  to  order  by  Dr.  John  W.  Keefe,  President. 
Election  of  candidates  for  membership. 

presentation  of  specimens 

Dr.  J.  D.  Barney:  I  have  a  specimen  which  I  would  like  to  show 
simpl}'  for  its  interest.  The  patient  was  a  man,  thirty-two  years  old, 
who  was  drafted  into  the  army  as  being  in  perfect  health  and  went 
through  the  war.  He  was  in  several  engagements  and  was  injured 
slightly  in  the  knee  but  had  no  discomfort  at  all  referable  to  his  urinary 
tract.  I  saw  him  last  -Vlay,  and  for  about  a  month  he  had  had  a  dull 
pain  in  the  left  side  and  no  urinarj'  symptoms  whatever — that  is  the 
entire  history.  His  urine  was  hazy,  not  a  dirty  urine,  but  contained 
pus  microscipically  and  a  few  blood  cells.  He  had  a  renal  function 
of  40  per  cent.  They  showed  me  an  X-ray  which  had  been  taken, 
and  I  thought  they  were  trying  to  put  something  over  on  me.  I  ex- 
amined the  man,  and  through  the  abdomen  you  could  feel  a  stony  hard 
mass  which  moved  up  and  down  with  respiration,  and  was  slightly 
tender.  I  thought  at  first  it  was  a  stone  in  the  kidney  and  then  I  de- 
cided it  could  not  be,  but  later  on  it  proved  to  be.  I  never  felt  an>i;hing 
like  it.  I  do  not  think  I  ever  felt  a  stone  in  the  kidney  through  the 
abdominal  wall.  Later  on  I  took  out  the  kidney  the  specimen  of  which 
I  will  pass  around,  together  with  the  X-ray  plate.  The  specimen  shows 
the  stone  ver\^  nicely.  You  can  hold  the  kidney  open  and  show  the 
large  size  of  the  stone  and  the  appearance  of  the  kidne\\  The  kidney 
was  not  adherent  and  it  was  not  a  difficult  nephrectomy  at  all.  I  do 
not  know  what  the  record  is,  but  that  is  the  largest  stone  I  have  ever 
seen  in  the  kidney. 

Dr.  Phelps,  Worcester:  I  would  like  to  show  a  plate  and  specimen 
which  is  of  interest.  It  is  a  calculus  taken  from  a  young  man  twenty- 
eight  years  old,  who,  two  years  ago,  was  shot  in  the  left  groin.  Re- 
cently a  piece  of  material  was  removed  from  the  back  of  his  right  thigh 
and  X-rays  of  thigh  and  pelvis  (fig.  1)  show  many  particles  which  ap- 
pear to  be  broken  shell  fragments,  but  the  boj'  was  shot  with  a  rifle  and 
the  X-ray  shows  an  absence  of  the  left  pubic  ramus.  His  symptoms, 
when  I  first  saw  him,  were  entirely  referable  to  his  bladder,  consisting  of 
frequent  urination  six  or  seven  times  at  night  and  ever^-  half  hour  during 
the  day.     I  cystoscoped  him  and  could  see  in  his  bladder  a  very  httle 
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calcified  material.  But  the  symptoms  were  so  great  that  a  suprapubic 
cystotomy  was  done  and  this  stone  (fig.  2)  was  removed  from  the 
bladder.  '  It  was  fitted  into  a  pocket  under  the  right  pubic  ramus  in 
such  a  position  that  it  could  not  have  been  seen  with  the  cystoscope. 


Fig.  1.  Specimen  of  Kidney  Removed  at  Operation,  Showing 
Enormous  Calculus 

The  assumption  is  that  when  the  boy  was  shot  in  the  left  groin  the 
pubic  ramus  was  shattered  and  particles  of  it  were  driven  through  the 
bladder,  in  a  downward  direction,  ruptured  the  bladder  and  these 
particles  seen  in  the  X-ray  are  doubtless  calcareous  deposit  on  a  piece 
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of  bone  as  a  nucleus.  The  pathological  report  of  the  stone  which  I 
removed  is  "Bone  earth  (calcium  and  magnesium  phosphates),  with  a 
small  amount  of  calcium  carbonate  and  a  trace  of  uric  acid."     His 


Fig.  2.    X-ray,  Showixg  Stones  ix  Left  Kidney 

bladder  symptoms  are  relieved,  but  he  is  complaining  of  a  great  deal 
of  pain  around  the  right  thigh  and  I  suspect  the  cause  to  be  from  some 
of  the  other  particles  shown  in  the  plate  which  were  caused  by  the 
extravasation  due  to  rupture  of  the  bladder. 


282  NEW   ENGLAND    BRANCH 

Dr.  C.  G.  Mixter:  We  see  a  great  many  anomalies  in  the  Children's 
Hospital,  and  this  case  presents  a  type  which  I  thought  might  be  of 
interest  to  the  members  of  this  Society.  This  specimen  was  from  a  girl 
baby,  fifteen  months  old.  The  family  history  was  negative.  The  child 
was  brought  to  the  out-patient  department  of  the  Children's  Hospital 
and  was  sent  to  the  gynecological  clinic  there  on  account  of  a  profuse 
vaginal  discharge.  They  sent  it  down  to  us  in  the  surgical  department, 
and  it  was  admitted  to  the  house.  The  mother  stated  that  the  child 
had  had  straining  at  stool,  had  cried  with  pain  and  had  had  this  pro- 
fuse vaginal  discharge  for  a  number  of  months.  There  had  been  no 
blood  in  the  urine  and  no  blood  in  the  stools.  The  child  was  very  pale, 
of  a  yellowish  tint,  and  very  sick,  and  on  abdominal  palpation  there  was 
a  resistance  in  the  right  side  with  an  indefinite  tumor  in  the  right  flank. 
The  urine  was  passed  in  a  clear  stream  followed  by  a  drachm  or  two  of 
thick,  yellow,  foul-smelling  pus.  We  radiographed  the  bladder,  think- 
ing of  the  possibility  of  a  diverticulum.  It  was  negative  for  a  divertic- 
ulum or  stone.  On  catheterizing  the  bladder  a  clear  urine  was  obtained. 
On  endoscopic  examination  with  a  small  speculum  and  on  pressure  over 
the  ureter,  I  saw  pus  coming  from  a  small  orifice  on  the  right  side  of  the 
urethra  external  to  the  sphincter.  Pressure  on  the  kidney  elicited  the 
same  spurt  of  pus.  At  operation  I  found  a  kidney  the  upper  pole  of 
which  was  replaced  by  a  good  sized  abscess  cavity,  the  total  size  being 
about  three  times  the  normal.  The  pelvis  was  greatly  enlarged  to  the 
size  roughly  of  a  hen's  egg.  The  ureter  was  thickened  to  about  |  of 
an  inch  in  diameter.  I  resected  the  kidney  but  did  not  deem  that  a 
ureterectomy  was  advisable  at  that  time  and  turned  the  ureter  of  the 
lower  end  of  the  wound.  The  child  has  since  done  very  well,  and  it 
is  now  ten  months  since  the  operation,  and  there  is  a  slight  amount 
of  mucoid  discharge  from  the  proximal  end  of  the  ureter.  There  have 
been  one  or  two  times  after  the  operation  when  there  was  a  backing 
up  in  the  ureter  of  pus,  and  the  sinus  had  to  be  dilated  and  washed  out. 
At  present  no  dressing  is  required.  It  is  one  of  the  relatively  rare 
anomalies  of  the  ureter  in  which  the  ureter  instead  of  entering  the  bladder 
was  implanted  in  the  urethra.  It  occurs  more  frequently  in  girls  than 
in  boys.  Although  the  kidney  shows  very  little  except  the  abscess 
at  the  upper  pole  and  a  dilated  and  inflamed  pelvis,  I  will  pass  this 
around. 

Dr.  J.  W.  Keefe:  I  would  like  to  report  briefly  a  case  where  I  re- 
moved the  kidney  with  a  stone  which  I  feel  would  match  the  case  re- 
ported by  Dr.  Barney.  The  patient  was  a  woman,  forty-seven  years  of 
age;  she  was  a  weaver  by  occupation.  Eight  years  ago  she  was  treated 
for  bladder  and  kidney  trouble,  at  that  time  passed  a  stone  j  inch  in 
diameter  and  one  month  later  passed  another  small  stone.  During  that 
time  she  was  unable  to  work  for  three  months.  She  has  been  able  to 
work  as  weaver  most  of  the  time.  Three  years  ago  she  noticed  that 
occasionally  she  passed  a  small  amount  of  blood  in  her  urine.  She 
complained  of  very  severe  headaches  before  menstruation,  menses  were 
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regular  until  one  j-ear  ago,  since  then  have  been  occurring  at  periods  of 
about  three  months.  For  the  past  six  months  she  was  confined  to  bed 
about  one  day  everj"^  month  with  nausea  and  vomiting  and  severe  pain 
over  right  eye.  She  had  frequent  micturition  which  was  usually  pain- 
less. She  passes  large  quantity  of  urine  and  has  nocturia  two  or  three 
times.  Six  months  ago  she  began  passing  blood  in  the  urine  almost  every 
day.  This  lasted  for  three  months,  from  that  time  to  the  present, 
blood  in  the  urine  has  appeared  at  intervals,  if  the  patient  exerts  herself. 

Recently  she  has  complained  of  only  very  slight  pain  in  the  region  of 
the  kidney.  From  time  to  time  there  is  a  large  quantity  of  pus  in  the 
urine.  Later  the  urine  is  quite  normal  in  appearance.  December  4 
X-ray  showed  a  suspicious  shadow  in  region  of  right  kidney.  Was 
not  certain  whether  it  was  due  to  a  stone. 

December  10,  1920.  Operation:  Cj^stoscopy.  Under  novocaine 
with  prehminary  morphine,  Kelly  cystoscope  used.  Shghtly  red  about 
right  ureter.  Left,  normal.  Clear  urine  seen  leaving  left  ureteral 
orifice.  A  ureteral  catheter  was  passed  but  3  cm.  into  the  right  ureter 
when  it  met  with  an  obstruction.  A  ureteral  catheter  was  passed  freely 
into  the  left  ureter. 

December  11,  1920.  Operation:  Nephrectomy.  Ether.  Right 
obhque  posterior  incision  made.  Kidney  delivered  into  incision — 
vessels  and  ureter  separately  isolated,  clamped  and  ligated  and  kidney 
removed.  Lower  pole  of  kidney  contained  two  stones  like  ball  and 
socket,  size  of  hen's  egg.  Ureter  showed  verj'  little  evidence  of  dis- 
ease— upper  pole  of  kidnej^  apparently  normal — pelvis  of  kidney  dis- 
tended and  contains  stones.  Incision  closed  in  layers — rubber  tissue 
drain  inserted  to  be  removed  in  forty-eight  hours,  also  stitch  to  complete 
closure  when  drain  removed.     Little  hemorrhage  during  operation. 

December  13.     Rubber  tissue  drain  removed.     Stitch  tied. 

December  20.     Stitches  removed.     Primarj'-  union. 

The  chief  points  of  interest  are  the  size  of  the  stone,  the  fact  that  the 
woman  could  attend  to  her  work  the  greater  portion  of  the  time  and  that 
her  general  physical  condition  kept  up  during  that  period.  (Speci- 
men passed  around.) 

Dr.  J.  H.  Cunningham:  I  wish  to  present  two  specimens;  one  a 
kidney  and  one  a  testicle,  which  I  removed  this  morning  from  the  same 
patient.  The  patient's  history  and  condition  present  several  inter- 
esting features. 

This  gentleman,  age  fifty-three,  has  had  painful  and  difl&cult  urina- 
tion for  five  3'ears,  and  a  bloody  urine  for  the  past  two  and  one-half 
j-ears.  His  frequency  has  been  everv-  hour  and  a  half  during  the  day, 
and  eight  to  ten  times  at  night,  during  the  last  few  years.  For  this 
condition  he  has  had  only  general  treatment  of  a  most  miscellaneous 
sort. 

I  first  saw  him  in  March,  1920,  when  he  was  passing  bloody  urine, 
with  marked  frequency.     It  was  possible  to  palpate  the  kidney  on  the 

THE  JOrRNAL  OF   UBOLOGT,   VOL.   V,   NO.   4 


284  NEW  ENGLAND   BRANCH 

right  side,  it  being  about  twice  normal  size.  The  epididymis  on  the 
right  was  much  enlarged,  and  the  prostate  and  seminal  vesicle  on  the 
right  side  suggested  tuberculosis.  The  vas  deferens  on  the  right  side 
could  be  palpated  through  the  inguinal  canal,  was  the  size  of  a  lead 
pencil,  and  very  hard.  His  general  condition  was  better  than  fair, 
his  weight  being  164  pounds,  and  he  looked  to  be  in  good  general  con- 
dition. There  were  no  defects  in  his  general  examination  other  than 
those  referrable  to  the  urinary  and  genital  system. 

He  had  been  in  the  volunteer  army  as  a  colonel  attached  to  the  en- 
gineer corps,  having  been  passed  physically  by  the  examiners,  but  not 
without  some  dissension  on  their  part.  While  in  the  service  he  received 
an  injury  to  his  leg,  and  was  sent  to  the  Walter  Reed  hospital,  there 
they  discovered  that  he  had  a  cloudy  urine  to  a  palpable  right  kidney 
and  noted  the  change  in  his  epididymis.  A  suspicion  was  entertained 
that  tuberculosis  existed  in  these  organs,  and  his  urine  was  run  through 
guinea  pig  tests.  The  results  were  negative.  Several  attempts  were 
made  to  perform  a  cystoscopy,  which  were  unsuccessful,  because  of 
bleeding. 

In  March,  1920,  I  attempted  a  cystoscopic  examination  under  ether, 
his  bladder  capacity  being  only  2  ounces,  but  accomplished  nothing  on 
account  of  profuse  bleeding. 

Repeated  smears  of  the  material  expressed  from  the  prostate  and 
seminal  vesicles  by  massage  showed  no  tubercule  bacilli,  but  abundance 
of  pus.  An  X-ray  examination  of  the  kidney  regions  showed  an  en- 
larged right  kidney,  with  areas  in  it  which  might  be  interpreted  as  stones 
but  which  at  operation  were  proven  to  be  caseous  tubercular  areas. 

We  made  three  guinea-pig  inoculations  at  different  times,  and  they 
were  all  negative. 

He  consulted  almost  everybody  interested  in  our  subject,  and  all 
thought  it  was  tuberculosis.  There  were  five  inoculation  tests,  in  all, 
which  were  each  negative.  His  general  condition  did  not  change 
much,  he  lost  no  weight,  but  continued  to  have  frequency  and  cloudy 
urine  during  the  past  year,  during  which  time  I  saw  him  occasionally. 
Operation  was  refused  by  him,  although  urged  by  everybody  who  saw 
him. 

This  morning  I  removed  a  tuberculous  right  kidney,  and  the  right 
testicle,  which  showed  extensive  tubercular  epididymitis  as  may  be 
seen  from  the  specimen.  The  vas  deferens,  upon  being  divided,  exuded 
about  a  dram  of  thick,  creamy  pus.  The  cut  end  of  the  vas  was  left 
on  the  skin  surface  to  drain. 

The  most  interesting  features  of  this  case  to  me  are  that  a  man  can 
go  on  with  such  extensive  tuberculosis  of  the  kidney,  bladder,  and 
genitals,  for  over  five  years,  without  changing  his  general  condition. 
This  patient  is  a  mayor  of  a  nearby  city,  and  his  duties  have  been  ar- 
duous. He  has  lost  no  weight  and  his  general  condition  had  been  good 
at  all  times. 

Another  interesting  point  is  the  fact  that  it  has  been  impossible 
by  repeated  examinations  of  the  urine  and  expressed  material  from  the 
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diseased  genital  organs,  to  find  the  tubercle  bacillus.  We  are  convinced 
that  occasionally  a  kidney  becomes  ocluded  when  diseased  by  tuber- 
culosis, but  in  this  instance  there  is  a  tubercular  bladder,  and  of  course 
the  genitals  have  an  avenue  of  escape  for  their  products  so  that  it  is 
surprising  that  a  perfect  diagnosis  could  not  be  made  by  the  repeated 
guinea-pig  innoculation  tests. 

In  other  words,  in  this  instance  the  usual  means  of  diagnosis  for  the 
indications  of  operations  were  not  to  be  had. 

Another  point  of  interest,  which  is  demonstrated  in  this  case,  is  the 
fact  that  we  have  the  co-existence  of  tuberculosis  of  the  kidney  and 
genital  tract  conditions  which  I  believe  are  quite  commonly  associated, 
which  point  is  one  which  has  been  argued  at  length  at  previous  meetings 
of  this  Association. 


THE  VARYING  TYPES  OF  PROSTATIC  OBSTRUCTION* 

ALEXANDER  RANDALL 

Philadelphia 

1  have  accepted  the  privilege  of  addressing  you  this  evening 
on  ''The  Varying  Tj^jes  of  Prostatic  Obstruction,"  firstly 
because  it  is  ever  a  live  subject  in  our  speciality  and  secondly 
because  the  material  at  hand  probablj'  presents  the  subject  from 
a  new  point  of  view.  Possiblj''  I  will  be  able  to  correct  some 
old  fallacies,  possibly  to  start  some  new  thoughts  and  ideas 
relative  to  your  indi\'idual  experiences  that  will  lead  us  to  draw 
further  valuable  surgical  lessons  for  the  future. 

It  is  not  my  purpose  this  evening  to  read  to  you  a  lengthy 
essay  on  the  subject  of  prostatic  obstruction,  but  rather  in  a  way 
different  from  the  accustomed  mode,  interest  you  in  my  subject 
by  lantern  slides  of  actual  prostatic  conditions  as  found  in  a 
series  of  over  eight  hundred  autopsies  that  I  have  been  record- 
ing during  the  past  seven  years. 

Yet  I  cannot  refrain  from  teUing  you  how  I  hesitate  to  approach 
this  subject  and  its  varying  phases,  whose  history  is  probably 
more  intimate  to  many  of  you  in  my  audience,  who  have  lived 
through  the  years  of  controversy,  than  to  me,  for  on  its  pages 
the  surgeons  of  Boston  have  writ  in  large,  bold  type,  some  of  the 
most  interesting  chapters. 

It  troubles  us  but  httle  tonight,  whether  in  searching  for 
etiologic  factors  we  follow  the  teachings  of  Ciechanowski  and 
believe  in  an  ancient  chronic  inflammation  as  the  underlying 
cause,  or  with  Guyon  and  his  school  look  upon  a  bladder,  impo- 
tent from  arterio-sclerotic  changes  as  the  important  factor. 
Nor  whether  we  enUst  with  Virchow  and  Cohnheim  and  believe 
it  neoplastic,  or  agree  with  Halle  and  ^lotz  that  it  represents  an 

1  Read  at  a  meeting  of  the  New  England  Branch  of  the  American  Urological 
Association,  Boston,  March  15,  1921. 
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hyperplasia  secondary  to  oft-repeated  and  prolonged  congestion. 
I  would,  but  for  a  moment,  draw  your  attention  to  the  increas- 
ing acceptance  of  the  theory  of  inter-glandular  hormone  activity 
between  the  testis  and  the  prostate  and  then  for  the  etiology 
leave  you  with  the  conclusion  of  Richardson  that  this  ''change 
in  the  prostate  appears  to  be  as  common  as  grey  hairs."  Or 
better,  perhaps,  with  the  more  classic  quotation  from  Sir  Ben- 
jamin Brodie, 

When  the  hair  becomes  grey  and  thin,  when  atheromatous  deposits 
invade  the  arterial  walls,  when  there  is  formed  a  white  zone  about  the 
cornea,  at  the  same  time  ordinarily,  I  dare  say  invariably,  the  prostate 
increases  in  volume. 

Moreover,  and  perhaps  more  strangely  still,  I  w^ill  omit  an 
exposition  of  the  microscopic  pathology  of  prostatic  changes. 
There  is  no  need  to  traverse  once  more  all  this  old-beaten  ground. 
We  care  not  for  the  present  to  agree  wdth  Albarran,  Halle,  Rind- 
fleisch  or  Billroth  that  the  primary  change  is  a  fibro-muscular 
one,  for  fear  of  offending  the  theories  of  Alexander,  Gouley, 
Moullin  and  Geraghty  of  the  primary  activity  being  in  the 
epithelium  of  the  acini.  The  thought  of  today  has  not  yet 
crystallized  into  a  theory  or  fact  sufficiently  pure  to  gain  general 
acceptance. 

I  do  believe,  that  speaking  broadly,  but  three  different  types  of 
changes  are  met  with  in  this  gland  and  in  their  purity  I  may 
call  them  (1)  a  glandular  hyperplasia,  (2)  a  fibrosis,  and  (3)  a 
neoplasm. 

These  studies  and  conclusions  have  been  derived  from  some- 
what different  methods  of  investigation  than  the  usual.  The 
greater  part  of  our  knowledge  has  been  acquired  by  intensive 
study  of  clinical  material  both  before  operation,  and  from  speci- 
mens removed  at  the  operating  table.  Ciechanowski  and 
Albarran  alone  sought  the  autopsy  table  for  a  long  series  of  speci- 
mens and  based  their  valuable  conclusions  on  the  gross  and 
microscopic  study  of  the  material  there  found.  I  likewise  have 
tried  in  my  work  to  reverse  the  usual  procedure,  possibly  per- 
force for  lack  of  greater  material,  and  have  examined  the  pros- 
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tate  and  bladder  and  their  adnexa  in  eight  hundred  males  as 
they  came  to  autopsy  at  the  Philadelphia  General  Hospital. 
All  ages  have  been  examined,  though  of  course  the  majority  in 
their  elder  years,  and  this  material  has  been  mounted,  drawn 
and  photographed.  The  question  immediately  springs  into 
your  mind,  How  did  you  know  that  these  patients  suffered 
from  urinary  obstruction  during  life?    Wade  says, 

How  often  during  the  post-mortem  examination  of  patients  who 
have  died  of  various  diseases  in  the  medical  wards  of  the  hospital,  there 
can  frequently  be  observed,  in  male  subjects  over  the  age  of  fifty  years, 
indications  of  a  mild  degree  of  chronic  prostatic  disease  with  associated 
damage  to  the  urinarj^  tract  above.  It  is  \'irtually  always  found  that 
no  complaint  has  been  made  of  this  by  the  patient.  It  is  usually  un- 
suspected, and  has  virtually  never  received  treatment.  In  these  cases, 
however,  the  ureters  and  renal  pelves  are  dilated  to  a  moderate  extent 
and  there  is  present  a  recent  interstitial  nephritis  throughout  both  kid- 
neys and  the  renal  parenchyma  shows  indications  of  pressure  atrophy 
through  its  substance.  When  the  pathology  of  these  cases  is  reviewed 
by  one  with  a  surgical  mind,  it  is  impossible  to  avoid  the  conclusion 
that  the  renal  destruction,  as  a  result  of  the  partial  retention  of  urine 
from  the  prostatic  disease,  has  contributed  to  a  certain  extent  to  lower- 
ing the  patient's  power  of  resistance  to  a  general  infection,  or  has  poi- 
soned the  heart  muscle  by  the  retained  products  of  metabolism  which 
should  be  normally  excreted  by  the  healthy  kidney. 

Added  to  these  renal  changes  the  outspoken  pathology  that 
exists  in  the  trabeculated  bladder  wall,  the  dilated  ureters,  the 
deep  bas-fond  formation,  perhaps  a  diverticulum  or  two,  and 
your  circumstantial  evidence  of  vesical  obstruction  is  so  com- 
plete as  to  convince  the  general  surgeon  or  internist,  let  alone 
the  trained  urologist.  In  the  majority  of  cases  these  stigmata 
have  been  ?o  self-evident  as  to  demand  explana  ion  rather  than 
inquiry,  and  as  an  actual  matter  of  fact  these,  and  only  these, 
are  ofttimes  the  signs  and  symptoms  which  we  use  cystoscopi- 
cally  to  diagnose  the  obstructive  nature  of  prostatic  lesions. 
These  patients  succumb  to  other  lethal  affections,  and  their 
clinical  and  anatomico-pathological  diagnoses  rarely  take  into 
account  the  part  played  by  the  urinary  obstruction.    These  are 
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the  evidences  that  I  have  taken  as  indicative  that  the  patho- 
logic changes  found  at  the  vesical  orifice  did  actually  cause 
urinary  obstruction  during  life.  The  part  played  by  this  obstruc- 
tion in  the  individual's  death  has  frequently  presented  a  beauti- 
ful sequence  of  clear  deductive  reasoning  where  it  has  been 
possible  to  see  it  both  from  the  experience  of  the  postmortem 
examinations  and  the  training  from  clinical  observation.  What 
I  mean  to  convey  is  this :  That  clinically  we  frequently  see  an  old 
prostatic  verging  on  uremia,  with  weakened  myocardium,  and 
chronic  interstitial  nephritis  pick  up  under  treatment,  withstand 
operation,  and  Uve  on  to  years  of  health  and  comfort,  ofttimes 
better  and  stronger  than  for  years  before.  Contrariwise  in  this 
study  it  has  been  possible  to  view  the  opposite  where  the  resist- 
ance (unfortunately  sometimes  the  diagnosis)  has  been  lacking 
and  we  see  at  the  autopsy  table  the  whole  story  unfolded  of 
how  a  primary  urinary  obstruction  has  been  the  impelling  force 
that  started  the  downhill  trend  that  ended  in  catastrophy. 
Moreover  it  was  easy  by  going  back  to  the  clinical  histories  of 
these  autopsy  cases  to  find  in  many  instances  complaints  that 
had  been  considered  trivial  or  unimportant,  or  symptoms  that 
were  not  followed  out  to  their  ultimate  conclusion.  The  con- 
tinual stimulation  to  seek  further  has  been  the  interest  aroused 
by  these  mistaken  diagnoses,  and  the  interpretation  of  symp- 
toms as  revealed  by  the  anatomical  findings  and  the  light  thrown 
by  so  vast  a  material  into  the  practically  unlimited  variation  that 
obstructive  growth  can  assume. 

Here  let  me  digress  a  moment  to  point  out  to  you  how  much 
more  fond  is  the  average  pathologist,  when  doing  an  autopsy, 
of  monotonously  measuring  the  mitral  valve  leaflet  counting 
the  number  of  ribs  to  the  dome  of  the  diaphragm,  pointing  out 
the  Malpighian  tufts  in  the  spleen,  or  painstakingly  describing 
the  character  of  the  parietal  adipose  tissue  than  in  the  exposi- 
tion of  the  male  pelvic  pathology.  To  the  average  pathologist 
of  today  the  normal  and  pathological  characteristics  of  the  pros- 
state,  seminal  vesicles,  and  testicles  are  inviolable  secrets. 

And  now  to  the  material  at  hand.  I  have  divided  it  into  four 
groups  that  I  might   demonstrate  more   clearly  the  varying 
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pathologj':  (1)  The  usual  generalized  prostatic  hj'pertrophies. 
(2)  The  isolated  median  hypertrophies.  (3)  The  obstructing 
median  bar  eases.     (4)  The  mahgnant  growths. 

Under  the  first  group  of  generalized  hj^pertrophies  the  interest 
is  immediately  aroused  by  the  variety  of  types  that  this  may 
assume.  The  earliest  evidence  of  lateral  lobe  enlargement  is  a 
beginning  protrusion  from  one  or  both  sides  into  the  urethral 
lumen.  This  is  often  very  decided  before  the  lateral  lobes 
themselves  appear  enlarged  and  apparently  may  be  well  marked 
before  encapsulation  by  the  pressure  of  hypertrophy  is  estab- 
lished. This  means  that  enucleation  in  such  cases  would  entail 
more  difficulty  and  not  allow  of  as  clean  a  cavity  after  the  aden- 
ectomy  as  in  a  further  advanced  case.  This  lateral  protrusion 
is  easily  visible  cystoscopically  and  the  necessity  for  operation 
in  such  cases  should  be  judged  more  upon  the  amount  of  residual 
urine  than  on  the  fact  alone  that  hypertrophy  is  present. 
There  are  other  cases  in  which  a  relatively  equal  degree  of 
h>T)ertrophy  exists,  but  in  which  it  has  its  origin  deeper  in  the 
lateral  lobes  and  causes  less  intraurethral  growth,  more  extra- 
urethral  pressure  and  earUer  encapsulation. 

From  these  early  manifestations  the  grades  of  hypertrophic 
growth  extend  upward  to  almost  an  indefinite  size.  The  usual 
growth  remains  fairlj'  sjinmetrical  with  equal  hypertrophy  in 
either  lateral  lobe,  though  it  is  in  nowise  extraordinary  to  find 
one  lateral  lobe  forming  a  definite  intra-vesical  projection  with 
but  shght  tendency  toward  enlargement  of  similar  character  in 
the  opposite  lobe.  In  the  enormous  hj^pertrophies  one  sees 
varying  degrees  of  dilatation  of  the  internal  sphincter,  and  upon 
this  depends  the  extent  and  character  of  the  intra-vesical  hernia- 
tion. WTien  the  sphincter  and  trigonal  muscle  remain  strong 
the  hj-pertrophy  raises  the  entire  floor  of  the  bladder  without 
distortion  of  the  viscus  or  its  orifice  and  may  attain  enormous 
size  without  apparently  effecting  the  bladder's  s>Tnmetry.  In 
such  a  case,  the  posterior  urethra  is  greatly  lengthened,  the 
growth  seems  much  more  strongly  encapsulated  and  keeps  the 
contour  of  an  inverted  truncated  cone.  Obstruction  in  these 
cases  is  due  to  the  lifting  of  the  entire  vesical  orifice  plus  the 
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compression  on  the  walls  of  the  urethra  by  the  enlarged  lateral 
lobes.  When,  as  is  more  frequently  the  case,  the  sphincter  is 
dilated  and  the  hypertrophy  herniates  through  it  into  the  blad- 
der cavity,  it  obstructs  and  distorts  the  vesical  orifice,  creates  a 
deep  trigonal  and  post-trigonal  pouch,  becomes  more  rounded  in 
shape,  and  less  definitely  encapsulated,  though  more  readily 
enucleated.  The  mechanical  obstruction  to  urination  here  is 
one  of  hindered  sphincteric  function,  dam-like  distortion  of  the 
vesical  orifice  and  the  creation  of  a  dependent  bas  fond  with  its 
subsequent  weakened  bladder  wall. 

There  have  been  a  number,  twenty-nine  in  all,  of  plain  lateral 
lobe  hypertrophies  unassociated  with  the  development  of  true 
median  lobe  enlargement,  though  let  it  be  constantly  borne  in 
mind  that  in  these  cases  the  posterior  prostatic  commissure 
usually  shares  in  the  hypertrophic  process  forming  a  sub-cervical 
thickening  of  definite  obstructive  character. 

Tri-lobular  hypertrophy  is  of  about  equal  frequency,  there 
being  recorded  twenty-two  such  specimens  where  the  median 
and  both  lateral  lobes  show  a  definite  enlargement.  In  this 
series  of  autopsies  numerous  excellent  examples  of  such  growths 
have  been  observed  but  I  will  omit  a  further  description  as  they 
represent  but  a  combined  effect  of  the  fore-mentioned  type  with 
the  more  interesting  solitary  median  enlargements  that  I  wish  to 
give  a  special  exposition  of  next. 

Tandler  and  Zuckerkandl,  Albarran  and  Motz,  Wade  and 
especially  Lowsley  have  not  only  conclusively  shown  the  fre- 
quency of  median  lobe  hypertrophy  but  have  demonstrated  that 
the  origin  of  this  type  of  obstruction  arises  from  the  sub-cervical 
glands  lying  under  the  mucous  membrane  just  distal  to  the 
vesical  lip.  That  you  may  appreciate  my  desire  to  dwell  at 
length  on  median  lobe  hypertrophy  let  me  quote  from  a  recent 
authority  who  disagrees  with  the  foregoing  views  to  illustrate 
how  clinical  experience,  no  matter  how  vast,  may  betray  the 
truth.  Freyer  in  the  fifth  edition  of  his  ''Enlargement  of  the 
Prostate"  (1920)  reports  his  conclusions  based  upon  an  experi- 
ence of  one  thousand  six  hundred  and  twenty-five  prostatec- 
tomies.    On  page  2  he  says, 
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A  third,  or  "median"  lobe,  was  described  by  Sir  Everard  Home  in  the 
early  part  of  the  last  century  as  existing  in  the  normal  prostate,  and  this 
description  has  been  almost  universally  accepted  as  correct,  in  spite 
of  the  fact  that  Sir  Henry  Thompson  with  great  skill  combated  the 
existence  of  this  lobe.  Practical  experience  has  convinced  me  that  Sir 
Henry  Thompson  was  correct  in  his  views,  and  that  the  so-called 
"middle"  lobe  is  merely  a  pathological  product,  derived  from  one  or 
both  lateral  lobes,  and  that  it  is  non-existent  in  the  normal  prostate. 

I  do  not  need,  before  this  audience,  to  quote  Lowsley's  work 
on  the  embryology,  proving  the  presence  of  sub-cervical  glan- 
dular tissue  in  98  per  cent  of  all  male  urethras,  which  when 
hypertrophied,  forms  the  true  median  lobe  obstructions.     It  is 

TABLE  1 
800  autopsies;  157  prostatic  abnormalities 


Lateral  lobe  hypertrophies  alone 

Median  lobe  h\T)ertrophies  alone  (subcervical)  .  .,v 

General  trilobular  hypertrophy 

Anterior  lobe 

Carcinoma 

Sarcoma 

Median  bar — fibrous 

Median  bar — glandular 

Median  bar — not  classified 

Median  bar — small  and  non-obstructive 


NUMBER 

PER    CENT 

29 

18.4 

42 
22 

2^-140  7 
14. 0/^-^ 

3 

1.9 

8 

5.0 

1 

0.6 

8 

5.0 

13 

8.2 

18 

11.4 

14 

8.9 

Total 


157 


beyond  imagination  that  Freyer's  "So-called  'median'  lobes," 
if  truly  but  pathological  outgrowths  of  one  lateral  lobe  should 
consistently  assume  such  uniform  and  sjTnmetrical  hyper- 
trophies as  I  will  show  you,  or  that  the  hypertrophy  should  gain 
such  size  as  some  of  niy  specimens  and  be  devoid  of  visible  lateral 
lobe  overgrowth.  This  median  lobe  h>T)ertrophy  has  been  so 
frequent  an  observation  that  I  am  almost  read}^  to  agree  with 
Tandler  and  Zuckerkandl,  that  these  tubules  are  never  free  of 
hypertrophy  w^hen  the  prostate  enlarges,  though  feeling  that  in 
some  instaAces  the  microscope  would  be  necessary  to  confirm  the 
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judgment.  I  have  seen  42  cases  of  solitary  median  lobe  hyper- 
trophy in  this  series  of  800  autopsies  and  iii  22  other  instances  a 
median  hypertrophy  has  been  associated  with  lateral  lobe  enlarge- 
ment, (true  tri-lobular  hypertrophy) ,  making  a  total  of  64  such 
median  lobe  cases.  I  will  show  you  solitary  median  lobes,  no 
larger  than  a  dried  pea,  yet  so  obstructive  that  massive  trabecu- 
lation  of  the  bladder  musculature  has  developed,  while  in  other 
instances  hydronephrosis  was  present.  I  have  found  it  in  men 
from  thirty-six  to  eighty-five  years  of  age,  and  have  specimens 
where  it  has  attained  the  size  of  the  distal  phalanx  of  your 
thumb,  without  lateral  lobe  involvement.  I  have  cut  sections 
in  the  mid-line  to  show  its  superficial,  sub-mucous  position,  and 
have  dissected  or  enucleated  it  to  prove  its  separate  encapsula- 
tion and  absolute  freedom  from  lateral  lobe  attachment  and 
am  convinced  beyond  peradventure  that  it  is  the  most  frequent, 
the  most  obstructive,  and  ofttimes  the  solitary  form  of  hyper- 
trophy macroscopically,  and  that  is  clinically,  present. 

This  type  of  true  median  lobe  is  an  hypertrophy  in  the  sub- 
cervical  glands  of  Albarran,  and  is  not  at  all  to  be  confused 
with  the  deeper  gland  tissue  in  the  posterior  prostatic  com- 
missure, which  he  called  the  pre-spermatic  group  of  glands, 
and  which  he,  in  his  work  with  Motz,  claimed  were  almost  uni- 
formly hypertrophied,  while  at  the  same  time  stating  not  to  have 
encountered  a  single  instance,  in  his  107  specimens,  of  solitary 
sub-cervical  hypertrophy.  I  was  quite  surprised  to  find  this 
statement  in  their  article,  for  in  my  series  this  type  of  solitary 
hypertrophy  has  been  the  most  frequent  to  be  found,  and  I  will 
demonstrate  to  you  the  distinct  differences  between  these  two 
types  of  hypertrophy  and  be  able  to  show  you  specimens  that 
are,  I  believe,  sufficiently  convincing  wherein  the  sub-cervical 
glands  alone  are  hypertrophied  and  are  also  definitely  obstruc- 
tive. My  object  is  to  prove  that  even  these  cases,  though 
clinically  undiagnosed  as  in  need  of  operative  interference,  were 
nevertheless  suffering  from  definite  urinary  obstruction  and 
that  the  picture  is  not  one  only  of  a  casual  post-mortem  find. 

There  should  be  a  distinct  differentiation  made  between  these 
two  types  of  median  obstruction;  anatomically  dMerent   and 
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ofttimes  clinically  different,  they  are  distinctly  different,  at  the 
operating  table,  and  upon  an  appreciation  of  this  fact  with  the 
different  handling  of  the  two  types,  the  perfection  and  per- 
manence of  the  operative  result  will  depend.  We  have  all  seen 
the  patent  urinary  fistula  after  either  the  supra-pubic  or  the 
perineal  prostatectomy,  and  we  are  prone  to  explain  it  by  sup- 
posing tabs  of  redundant  mucous  membrane  acting  as  valves. 
Possibly  at  times  true,  but  candidly  I  believe  that  in  the  vast 
majority  of  cases  easily  enucleated  lateral  lobes  have  been 
removed,  while  deeper  and  more  truly  obstructive  hjTpertrophic 
prostatic  tissue  has  been  allowed  to  remain.  It  would  surprise 
you  to  see  how  deeply  under  the  trigonal  apex  these  growths  can 
extend.  Where  else  could  they  be  more  perfectly  placed  to 
hamper  the  action  of  the  sphincter  and  the  detrusor  muscle? 

This  leads  me  directly  to  the  subject  of  median  bars,  on  which 
I  wish  to  dwell  but  briefly  and  to  recall  to  you  anatomical  points 
of  operative  importance  to  which  I  have  elsewhere  drawn  atten- 
tion. Firstly,  the  so-called  median  bar  is  purely  a  clinical  term, 
used  to  designate  an  obstruction  to  the  bladder  that  cannot  be 
accounted  for  by  lateral  or  middle  lobe  hypertrophy.  Secondly, 
such  obstruction  may  be  due  to  either  of  two  distinctly  different 
pathologic  changes.  Thirdly,  the  choice  of  operation  should 
depend  upon  a  knowledge  of  the  type  of  obstruction  existant. 
These  types  of  pathologic  changes,  are,  first,  a  true  fibrosis,  and 
in  this  distinct  pathologic  difference  from  an  hypertrophy  it 
would  perhaps  be  better  to  restrict  the  term  median  bar  to  it 
alone,  except  that  the  second  pathologic  change,  a  localized 
hypertrophy,  gives  a  clinical  picture  identical  with  the  first. 
With  a  nice  appreciation  of  the  difference  between  these  two 
pathologic  processes,  it  is  not  beyond  ones  power  to  differentiate 
cystoscopicaUy  between  the  fibrotic  and  the  hypertrophic  bar 
formations  and  with  this  distinction  and  its  recognition  to  so 
vary  ones  operative  procedure  as  to  suit  the  problem  at  hand. 
Nothing  is  more  disgusting  than  to  find  an  otherw'ise  broad- 
minded  surgeon  completely  wedded  to  the  narrow  rut  of  one 
operation  and  shoving  his  patients  into  his  operative  planing- 
mill,  all  to  come  out  cut  to  the  same  thickness,  mould  and  groove, 
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the  fortunate  ones  worthy  of  inspection  and  a  finished  product; 
the  misfits,  scarred,  splintered,  showing  their  knots,  and  possibly 
being  prepared  for  someone  else's  pet  operation. 

And  by  what  different  operative  procedures,  you  may  ask, 
are  these  cases  to  be  handled?  I  feel  the  true  fibrotic  bar  should 
be  destroyed;  the  elevated  vesical  lip,  the  sclerosed  sphincter, 
the  narrowed  orifice,  the  tortuous  urethra,  should  be  rectified. 
This  may  be  accomplished  in  one  of  three  ways,  fulguration, 
punch  operation,  or  open  dissection.  I  might  add  a  fourth  way, 
that  by  cautery  destruction  at  an  open  operation.  The  second 
type  due  to  hypertrophy  of  gland  tissue  calls  for  closer  study 
and  nicer  operative  choice.  When  the  hypertrophy  is  in  the 
sub-cervical  glands  alone,  is  discreet,  partially  peduncluated, 
superficial,  and  not  too  large,  the  punch  operation  should 
remove  all;  but  when  this  hypertrophy  is  in  the  posterior  pros- 
tatic commissure,  in  what  Albarran  terms  the  pre-spermatic 
glands,  is  deep  seated,  rounded,  and  broad-based,  then  the  open 
operation  is  essential,  complete  enucleation  or  cautery  destruc- 
tion being  called  for. 

These  are  the  facts  that  makes  me  state  that  the  median  bar 
is  firstly  but  a  clinical  term;  with,  secondly,  a  varying  patho- 
logic process  causing  its  formation;  and  thirdly,  with  a  diversity 
of  operative  procedures  individually  applicable  only  when  the 
underlying  changes  are  appreciated. 

The  frequency  with  which  cancer  has  been  present  in  this 
series  is  not  a  true  indication  of  its  occurrence  in  operative 
cases,  for  the  material  has  not  been  systematically  sectioned  for 
microscopic  study.  Its  occurrence  is  low,  only  4  per  cent  in  the 
grossly  pathologic  specimens  and  they  show  but  few  changes 
that  are  not  already  well  understood.  The  encroachment  on 
the  urethra,  so  generally  appreciated,  on  attempted  instrumenta- 
tion, is  easily  demonstrated  in  the  dense,  firm,  adherent,  inelastic 
lateral  lobes,  with  as  a  rule  a  total  absence  of  increased  urethral 
lumen  so  characteristic  of  the  benign  hypertrophies.  One  out- 
standing feature  found  in  three  specimens  is  a  malignant  infiltra- 
tion of  the  bladder  wall  as  a  result  of  a  primary  carcinoma  of  the 
prostate.    It  has  been  generally  thought  and  taught  that  pros- 
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tatic  cancer  remains  for  a  long  period  restricted  to  the  limits  of 
the  gland's  capsule  and  that  ultimately  death  comes  from  dis- 
tant metastasis.  This  has  been  the  case  in  the  majority  of 
specimens,  and  several  times  the  autopsy  protocol  has  been 
corrected  to  read  primary  carcinoma  of  the  prostate  with  sec- 
ondary metastasis  to  other  organs  at  first  thought  the  primary 
seat.  But  in  the  three  specimens  above  referred  to  the  mahg- 
nant  growth  has  spread  both  superficially  along  the  urethra  to 
the  trigone  and  in  one  case  apparently  without  mucous  membrane 
involvement  directly  into  the  bladder  musculature.  Evidences 
of  great  bladder  obstruction  are  generally  present  with  marked 
trabeculation  of 'the  musculature,  and  where  the  growth  has 
involved  the  mucous  membrane  a  pecuUar  mosaic  mottling  of 
the  bladder  floor,  due  to  the  infiltration  of  nodular  maUgnant 
proliferation,  has  been  its  most  outstanding  diagnostic  charac- 
teristic. As  regards  the  metastasis  of  prostatic  carcinoma  it 
may  be  of  interest  to  note  that  in  the  seven  cases  where  such 
had  occurred  the  pelvic  and  retro-peritoneal  glands  were  affected 
in  three;  the  pancreas,  Hver,  and  lung  in  two;  while  the  spleen, 
the  parietal  and  visceral  peritoneum,  the  ribs,  vertebra  and  iliac 
bone  in  but  one  case  only,  and  all  these  bone  metastases  occurred 
in  one  of  the  eight  cases  of  malignancy.  One  case  of  prostatic 
sarcoma  has  been  encountered. 

Dr.  A.  L.  Chute:  I  think  we  are  to  be  congratulated  on  hearing 
such  a  fine  paper.  It  is  tremendously  enlightening  and  it  has  helped 
me  to  visualize  the  various  types. of  obstruction.  I  do  not  think  there 
is  much  in  the  way  of  discussion  to  be  added.  The  subject  has  been 
gone  over  wonderfully  well  and  I  feel  personally  indebted  to  Dr.  Randall 
for  coming  and  giving  us  this  treat. 

Dr.  Cunningham  :  I  do  not  see  how  anybody  is  going  to  adequately 
express  his  appreciation  of  Dr.  Randall's  paper.  Such  a  study  seems 
to  me  the  keynote  in  the  intelligent  understanding  of  this  subject. 
One  can  recollect  Dr.  Watson's  monograph  in  1888,  which  was  the  foun- 
dation of  the  modern  conception  of  the  different  forms  of  hj^iertrophy 
of  the  prostate,  and  Dr.  Randall  tonight  has  amplified  what  Dr. 
Watson  pointed  out  in  1888,  which  is  indeed  gratifying,  inasmuch  as 
there  is  a  tendency  to  lose  perspective  in  regard  to  this  subject,  be- 
cause of  the  multiplicity  of  details  connected  with  it. 

There  are  so  many  things  that  can  be  dwelt  upon  in  Dr.  Randall's 
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paper  that  one  hesitates  to  start,  but  he  has  spoken  of  two  things  which 
I  feel  have  most  important  practical  bearing,  and  which  bear  accentua- 
tion; one  is  the  great  fallacy  which  is  growing  into  prostatic  surgery 
of  subjecting  all  patients,  no  matter  what  type  of  obstruction  exists, 
to  one  operation.  I  think  that  if  any  one  thing  that  Dr.  Randall  has 
shown  us  tonight  is  more  impressive,  it  is  that  we  have  a  tremendous 
variation  in  the  type  of  hypertrophy  producing  obstruction;  and  with 
his  physical  difference  it  is  not  proper  that  we  subject  our  patients 
to  one  type  of  operation.  I  think  he  has  brought  this  out  very  clearly, 
but  I  cannot  refrain  from  accentuating  it. 

The  other  point  which  impresses  me,  and  which  I  believe  is  little  ap- 
preciated, is  the  importance  of  the  extension  of  the  prostatic  hyper- 
trophy underneath  the  trigone  in  certain  instances.  I  think  certain 
specimens,  which  he  has  showed,  illustrate  this  clearly;  and  I  believe 
that  failures  to  relieve  obstruction  by  whatever  operative  method,  is 
due  to  not  recognizing,  in  some  instances,  this  extension  beneath  the 
trigone. 

Failures  to  get  relief  of  obstruction  by  operation  and  persistent 
sinuses  following  operation,  are  more  frequently  due  to  the  failure  to 
remove  this  prostatic  tissue  beneath  the  bladder  mucuous  membrane 
than  to  anything  else. 

Dr.  Townsend:  It  has  occurred  to  me  from  hearing  Dr.  Randall's 
description  which  he  has  given  us  of  the  pathology  of  prostatic  obstruc- 
tion to  ask  him  whether  or  not  we  are  to  remove  portions  of  the  gland 
which  are  not  obstructive  as  well  as  those  which  we  determine  are  ob- 
structive. I  would  like  to  hear  from  Dr.  Randall  on  the  question 
whether  he  does  a  prostatotomy  or  a  prostatectomy. 

Dr.  R.  F.  O'Neill:  I  am  sure  there  is  nothing  I  can  add  except  my 
very  great  appreciation  of  Dr.  Randall's  series  of  specimens.  I  agree 
with  Dr.  Cunningham  that  it  shows  us  the  fallacy  of  trying  to  deal  with 
all  types  in  the  same  way.  I  can  see  this  from  some  of  my  own  cases, 
which  were  not  ail  they  might  have  been  from  the  failure  possibly  to 
remove  some  of  the  lobules  which  were  left.  I  think  also  that  he  points 
out  the  usefulness  of  certain  types  of  the  lesser  prostatic  operations 
such  as  the  median  bar  excision  and  various  other  methods  of  dealing 
with  the  horse  collar  and  not  the  mass  hypertrophies.  I  think  there 
are  numerous  cases  in  which  a  careful  cystoscopic  study  would  enable  us 
to  deal  with  that  type  of  obstruction  more  than  we  do. 

Dr.  J.  D.  Barney:  I  have  nothing  to  add  except  my  sincere  thanks 
for  and  my  appreciation  of  the  splendid  work  that  Dr.  Randall  has 
done.  I  agree  thoroughly  with  Dr.  Cunningham  and  Dr.  O'Neill  who 
have  said  that  one  type  of  operation  is  certainly  not  what  we  should 
always  have  in  mind.  I  think  that  Dr.  Randall  has  pointed  out  more 
clearly  than  it  has  been  done  before  that  there  are  some  types  of  pros- 
tate which  can  be  removed  better  by  the  perineal  route  than  by  the 
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suprapubic,  and  I  have  had  many  experiences  where  I  could  have  got 
them  out  better  by  the  perineal  route  doing  a  bimanual  operation 
where  one  could  not  get  all  the  lobules  out  which  lie  so  deep  in  the  pros- 
tatic urethra.  If  the  lobules  can't  be  reached  from  above  some  of  them 
can  be  reached  from  below;  and  if  one  can  do  a  combined  operation, 
one  can  succeed  where  he  otherwise  would  fail. 

Dr.  Randall  (closing) :  I  have  looked  for  a  great  deal  of  discussion 
and  pointers.  The  work  has  been  interesting  and  instructive.  Un- 
fortunately it  was  undertaken  and  started  without  any  great  idea  of 
what  it  was  going  to  bring  forth.  And  this  invitation  was  the  first 
incentive  I  have  had  to  begin  to  tabulate  the  material.  I  did  it  in  the 
beginning,  looking  for  median  bars.  I  thought  in  the  beginning  I  had 
a  good  idea  of  what  a  median  bar  was,  and  fortunately  some  of  the  first 
specimens  I  had  were  of  the  median  bar  type;  then  I  found  other  tj-pes  of 
obstruction,  some  of  which  varied  immensely,  and  I  found  other  forms 
of  hypertrophy;  but  it  is  interesting  to  see  the  relative  importance  of 
the  changes  which  take  place. 

In  reply  to  Dr.  Townsend's  question  with  regard  to  removing  all  the 
prostate — I  think  it  ought  to  be  done.  There  are  certain  parts  which 
are  the  more  obstructive  parts,  but  I  think  we  have  aU  experienced — 
I  have  in  the  case  of  a  man  from  Alabama  in  whom  at  the  second  opera- 
tion I  removed  large  hypertrophied  lobes — that  in  a  large  number  of 
cases  a  supposedh-  complete  hypertrophy  has  been  removed  only  to  have 
other  glandular  tissue  left  behind  become  obstructive.  So  I  think  that 
all  hypertrophied  tissue  should  be  removed. 

Let  me  say  that  it  is  not  essentiallj-  true,  but  nevertheless  oft-times 
obvious  enough  to  be  worthy  of  mention,  that  a  great  man}-  surgeons 
look  upon  hypertrophy  of  the  prostate  as  a  sort  of  classical  entity  to  be 
found  routinely  of  a  fairly  uniform  type  of  growth,  and  its  removal  to  be 
accomphshed  by  finding  a  line  of  cleavage  and  enucleating  all  that  can 
be  obtained  by  blind  finger  dissection.  My  own  experience  is  so  at 
variance  with  this  concept  that  I  wish  in  ending  to  focus  your  attention 
on  this  one  fact  that  the  variety  of  topography  that  the  prostate  may 
assume  in  hypertrophy^  is  unending,  and  if  one  thing  alone  will  suffi- 
ciently apologize  to  you  for  my  choosing  such  a  subject  as  prostatic 
hj-pertrophy  for  my  address  this  evening  it  will  lie  in  bringing  to  your 
close  attention  the  realization  of  some  of  these  vaiying  forms  of  en- 
largement, that  your  surgeiy  may  be  guided  into  an  effort  to  enucleate 
hypertrophic  tissue  wisely,  surgically  and  completely. 
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Fig.  1.  No.  4177.  Blockley.  Age  fifty-six.  Clinical  diagnosis:  Chronic 
interstitial  nephritis.  Anatomical  diagnosis:  Ditto,  chronic  adhesive  peritonitis, 
and  pleurisy.  Specimen  of  early  hypertrophy  of  prostate  with  median  hyper- 
plasia and  a  glandular  bar.     Note  marked  intra-urethral  proliferation. 
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Fig.  2.  Xo.  5448.  Blockley.  Age  seventy-eight.  Clinical  diagnosis :  Cere- 
bral apoplexy,  motor  aphasia,  chronic  nephritis.  Anatomical  diagnosis: 
Broncho-pneumonia,  cardiac  hypertrophy,  mitral  and  aortic  stenosis,  chronic 
interstitial  and  parenchymatous  nephritis.  Specimen  a  most  unusually  beauti- 
ful example  of  the  obstructive  nature  of  a  small  median  lobe  hypertrophy, 
showing  perfect  ball-valve  position.     Suprapubic  aspect. 
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Fig.  3.  No.  4504.  Blockley.  Age  seventy-seven.  Clinical  diagnosis:  Em- 
pyema. Anatomical  diagnosis:  Ditto,  sub-acute  peritonitis,  chronic  interstitial 
nephritis.  Specimen  exhibits  a  small  hypertrophy  of  Albarran's  subcervical 
glands.  It  has  been  incised  to  show  definite  localization  and  encapsulation  of 
this  type  of  hypertrophy  and  its  freedom  from  the  lateral  lobes  and  its  position 
outside  the  capsule  of  the  posterior  commissure. 
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Fig.  4.  Xo.  5679.  Blockley.  Age  eighty-one.  Clinical  diagnosis:  Chronic 
mj'ocarditis,  arterio-sclerosis,  fracture  of  femur.  Anatomical  diagnosis:  Ditto. 
Specimen  of  bilateral  benign  hypertrophj-,  mounted  to  show  supra-pubic  view. 
Note  the  greater  advancement  of  the  right  lobe  through  sphincter  causing  cres- 
cent ic  orifice  with  clef  tings  at  upper  and  lower  right  segment. 
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Fig.  5.  No.  254.  Methodist.  Age?  Clinical  diagnosis:  Uremia  and  hyper- 
trophy of  prostate.  Anatomical  diagnosis:  Ditto.  Specimen  shows  prominent 
intravesical  projection  of  right  lateral  lobe  with  a  slight  median  lobe.  Note 
urethral  bulging;  probably  a  rotated  prostate.  Hemorrhagic  cystitis  and  ureter- 
itis with  left  hydro-ureter. 
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Fig.  6.  Xo.  5517.  Blockley.  Age  seventy-eight.  Clinical  diagnosis :  Chronic 
myocarditis,  hypertrophied  prostate,  supra-pubic  cystotomy.  Anatomical  diag- 
nosis: Ditto,  chronic  endocarditis,  chronic  interstitial  nephritis.  Specimen  a 
beautiful  example  of  advanced  median  lobe  hypertrophy  with  perfectly  sym- 
metrical projection  into  the  bladder  cavity.  There  is  moderate  lateral  lobe 
hypertrophy  also. 
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Fig.  7.  No.  4186.  Blockley.  Age  seventy-six.  Clinical  diagnosis:  Lobar 
pneumonia,  hypertrophied  prostate,  hydrocele.  Anatomical  diagnosis:  Ditto, 
chronic  interstitial  nephritis.  Specimen  a  large  hypertrophy  of  the  prostate 
with  hypertrophied  and  trabeculated  bladder  walls.  Note  actual  widening  of 
urethral  lumen  aud  natural  cleavage  line  used  in  enucleation  of  the  gland  at 
operation. 
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Fig.  8.  No.  5656.  Blockley.  Age  eighty-four.  Clinical  diagnosis:  Senile 
dementia,  chronic  myocarditis,  chronic  nephritis.  Anatomical  diagnosis:  Ter- 
minal pneumonia,  chronic  myo-  and  endocarditis,  senile  nephritis,  and  hydro- 
ureters.  Specimen  shows  typical  heavy,  thick,  firm,  enlargement  due  to  cancer. 
Note  difference  of  orifice,  lack  of  median  hypertrophy,  and  increased  vascu- 
larity.   Also  no  bas  fond  formation. 
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Fig.  9.  No.  4276.  Blockley.  Age  eighty.  Clinical  diagnosis:  Chronic  in- 
terstitial nephritis.  Anatomical  diagnosis:  Gouty  kidneys,  hydronephrosis,  and 
double  hydro-ureters.  Specimen  shows  an  enormously  hypertrophied  and 
trabeculated  bladder  wall  and  an  isolated  enlargement  of  the  median  lobe. 
The  thickened  bladder  wall  on  right  on  section  show  carcinoma  as  do  sections 
from  the  prostate. 


TREATMENT  OF  GONORRHEA  AND   ITS  COMPLICA- 
TIONS WITH  VACCINES 

WM.  WARREN  TOWNSEND 
Burlington,  Vermont 

From  some  of  the  many  reports  regarding  the  use  of  vaccines 
in  the  treatment  of  gonorrhea  and  its  complications,  it  would 
seem  that  the  chief  benefits  were  obtained  in  systemic  conditions 
and  not  at  the  time  of  purely  localized  symtoms  when  the  infec- 
tion is  restricted  to  the  surface  of  the  anterior  urethra.  As  early 
as  1909,  Schindler  (1)  considered  that  the  indications  for  vaccine 
therapy  were  Umited  to  cases  of  epididymitis,  chronic  prostatitis, 
urethritis  and  gonorrhea  of  the  adnexa.  In  epididymitis  he  used 
vaccine  only  in  severe  cases  and  remarks  that  after  this  treatment 
indurated  areas  remain  which  require  other  procedures,  such  as 
puncture,  incision,  fomentation,  etc.  He  says  vaccine  has  no 
gonococcidal  action,  for  the  gonococei  multiply  in  cases  of  acute 
gonorrhea  treated  by  vaccine,  and  he  has  seen  epididymitis  and 
salpingitis  develop  in  spite  of  vaccine  injections.  Friedlaender 
and  Reiter  (2)  found  that  vaccine  treatment  gives  good  results 
in  acute  and  sub-acute  gonorrheal  epididymitis  and  in  follicular 
prostatitis,  but  not  in  acute  or  sub-acute  gonorrheal  arthritis. 
The  vaccines  used  were  not  of  the  mixed  or  autogenous  variety 
and  contained  five  miUion  gonococei  per  cubic  centimeter.  Small 
doses  are  recommended. 

J.  O.  Hirschf elder  (3)  claims  a  fair  degree  of  success  with  diges- 
tive bacterial  extracts.     The  extract  was  prepared  as  follows: 

suspension  of  the  gonococcus  was  heated  to  38°C.  (100.4°F.) 
and  to  it  an  equal  quantity  of  0.2  per  cent  solution  of  pancreatin 
in  2  per  cent  sodium  bicarbonate  at  38°C.  was  added,  kept  at 
temperature  for  fifteen  minutes  and  then  acidulated  with  hydro- 
chloric acid.  The  mixture  was  then  filtered  through  a  Pasteur 
filter  and  was  ready  for  use.     The  dose  usually  given  was  5  cc. 
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intramuscularly.  As  much  as  50  cc.  have  been  given  without 
especially  unpleasant  symptoms.  In  Hirschfelder's  cases,  10 
were  permanently  cured  by  one  injection,  6  by  two  and  2  by 
three  injections.  In  all  of  them,  male  and  female,  the  admin- 
istration of  the  extract  was  combined  with  local  treatment  so 
that  the  test  was  not  a  perfectly  fair  one.  However,  one  patient, 
a  girl  of  seventeen,  with  a  cervical  and  vaginal  gonorrhea  of  six 
month's  duration,  the  discharges  from  both  sources  containing 
gonococci,  was  treated  by  gonococcic  extract  alone  and  abso- 
lutely no  other  remedy  was  employed.  The  injections  were 
followed  by  rapid  improvement  and  after  five  injections  had  been 
given  during  twenty-four  days,  the  gonococci  had  disappeared. 
During  two  months  on  examination  no  gonococci  were  found. 
Hirschf elder  thinks  it  seems  reasonable  to  assume  that  when  the 
gonococci  are  present  in  the  urethra,  any  antibody  which  might 
form  in  the  blood  would  have  difficulty  in  reaching  them  and  we 
had  to  be  prepared  for  a  failure  of  the  remedy  under  such  condi- 
tions. However,  in  systemic  infections  the  results  appear  to  be 
more  favorable.  Of  seven  patients  with  epididymitis  treated,  all 
but  two  recovered,  the  beneficial  effects  being  rapidly  produced. 
Seven  other  patients  with  gonorrheal  rheumatism  were  treated 
with  the  extract  and  all  have  recovered  and  remained  well. 

Copelli  (4)  reports  84  cases  of  acute  and  subacute  gonorrheal 
urethritis  treated  "solely"  by  vaccines  with  64  cures;  32  cases 
of  chronic  urethritis  with  31  cures;  27  cases  of  epididymitis  with 
26  cures;  5  cases  of  gonorrheal  rheumatism  all  cured.  Failures 
were  attributed  to  the  fact  that  the  vaccines  were  not  stable 
in  composition.  The  value  of  complete  rest  in  bed  was 
emphasized. 

N.  P.  L.  Lumb  (5),  after  treating  a  large  number  of  cases  of 
gonorrhea,  conceived  the  idea  that  the  only  way  of  eradicating 
the  disease  was  to  attack  it  through  the  blood,  in  the  same  way 
as  with  arsphenamin  in  syphilis.  He  obtained  good  results  in 
acute  gonorrhea,  administering  at  frequent  intervals  large  doses 
of  a  mixed  stock  vaccine.  However,  in  addition,  weak  irriga- 
tions of  potassium  permanganate  and  other  local  treatment  were 
given.     Lumb  states  the  rationale  of  his  method  as  follows: 
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(1)  to  effect  the  blood  as  early  as  possible  with  a  view  to  (a)  antag- 
onizing the  gonococcus;  (b)  diminishing  the  likelihood  of  compli- 
cations. (2)  To  secm'e  as  great  a  reaction  as  possible  in  the 
shortest  time  without  inducing  a  negative  phase.  Lumb  refers 
to  the  work  of  Eyre  and  Stewart  by  which  it  has  been  proved  that 
a  gonococcal  vaccine  increases  the  power  of  the  blood  to  destroy  the 
living  organisms  and  that  one  positive  phase  can  be  superimposed 
upon  another  by  giving  suitable  injections  at  the  proper  inter- 
vals, thereby  obtaining  the  maximum  effect.  In  utiUzing  this 
fact  two  main  Hues  of  treatment  were  adopted.  (1)  Intensive 
dosage  \nth  a  mixed  stock  vaccine  containing  twenty  million 
gonococci  and  fifty  milhon  staphylococci  per  cubic  centimeter. 

(2)  Weak  urethral  irrigations.  Three  injections  are  given  within 
the  first  five  days,  the  total  number  of  gonococci  injected  in  that 
period  being  sixty  milUon  and  one  hundred  and  fifty  milUon 
staphylococci.  It  is  beUeved  that  by  adhering  to  this  scheme 
a  series  of  positive  phases  is  actually  imposed  one  upon  the  other, 
thus  producing  the  maximum  effect.  Irrigation  is  commenced 
with  a.  weak  solution  of  potassium  permanganate  (1:  8000)  and 
then  replaced  by  1:6000.  This  strength  is  not  to  be  exceeded 
without  special  reason.  To  the  assertion  that  vaccines  are  dan- 
gerous in  the  acute  stage  and  lead  to  comphcations,  Lumb  rephes 
that  if  this  were  so  a  large  proportion  of  comphcations  would  have 
developed  from  the  start  with  big  doses.  This  was  not  the  case 
and  the  most  remarkable  feature  of  all  was  the  exceptionally  low 
percentages  of  relapses.  Out  of  500  cases  2  only  have  occurred 
during  a  period  of  four  months  after  completion  of  the  series. 
Many  of  the  cases  left  the  hospital  more  than  six  months  ago. 
This  gives  a  relapse  rate  of  less  than  1  per  cent,  which  seems  to  be 
a  very  satisfactory  proof  of  the  value  of  the  vaccines  as  a  test 
cure. 

In  the  treatment  of  gonorrheal  arthritis,  H.  D.  Haworth  (6) 
reports  good  results  from  the  use  of  sensitized  gonococcal  vac- 
cines which  have  the  advantage  of  being  less  toxic  and  can  be 
pushed  without  causing  local  or  general  reaction.  In  his  first 
case,  in  which  an  autogenous  sensitized  vaccine  was  given,  im- 
provement took  place  after  failure  of  an  ordinary  autogenous 
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vaccine  and  also  of  a  stock  sensitized  vaccine  made  from  several 
strains  of  gonococci.  The  initial  dose  was  one  hundred  million, 
this  being  gradually  increased  to  a  maximum  of  two  thousand 
million  given  at  intervals  of  four  days.  In  16  out  of  17  cases  of 
gonorrheal  arthritis  the  treatment  was  successful. 

D.  Lees  (7),  early  in  1916,  while  testing  in  a  parallel  series  of 
cases  of  gonorrhea  different  modes  of  treatment,  both  local  and 
general,  was  impressed  with  the  results  in  a  large  series  of  cases 
obtained  by  a  mixed  vaccine  which  contained  in  each  cubic  cen- 
timeter one  hundred  and  fifty  million  staphylococci  and  fifty  mil- 
Uon  gonococci.  Definitely  noticeable  were:  (1)  the  mild  course  of 
the  cases  treated  ab  initio  with  vaccine;  (2)  the  absence  of  compli- 
cations; (3)  the  smaller  number  of  relapses.  In  conclusion,  Lees 
emphasizes,  that  every  case  treated  with  vaccines  should  be 
treated  locally,  the  vaccine  being  used  as  a  valuable  adjunct  to 
the  treatment  and  the  dosage  of  the  vaccine  regulated  according 
to  the  serological  results,  and  by  close  observation  of  the  bacterio- 
logical process  of  the  disease  and  the  reactions  obtained.  Only 
thus  can  we  do  justice  to  this  most  valuable  method  of  therapeu- 
tics in  systemic  gonorrhea,  as  in  other  infections. 

CONCLUSIONS 

1.  Gonococcus  vaccines  in  the  treatment  of  acute  gonorrhea 
are  of  negative  value. 

2.  In  gonorrheal  complications  vaccine  therapy  is  of  value, 
when  considered  in  the  light  of  an  adjuvant  to  standardized 
treatment  and  not  as  a  specific  per  se. 
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STOPCOCK   AND   FITTINGS  FOR  ATTACHING   CHIS- 

MORE  EVACUATING  BULB  TO  THE  BUERGER 

CYSTOSCOPE^ 

VICTOR  CX)X  PEDERSEN 
New  York 

The  difficulty  of  dislodging  fragments  from  vesical  pockets, 
even  with  the  Chismore  evacuating  lithotrite  inspired  the  fol- 
lowing simple  de\'ice.  Ready  attachment  of  the  instrument 
makes  it  possible  to  remove  the  elusive  piece  after  haiong 
located  it  with  the  cj'stoscope  and  after  ha\ing  approached  it  as 
nearly  as  possible  with  the  fenestra  before  withdrawing  the 
telescope.  With  the  bulb  attached  as  shown  in  figure  3,  pumping 
of  the  bladder  is  as  easy  as  with  the  Chismore  evacuating 
lithotrite. 

Figure  1  shows  the  stopwock  alone.  Its  length  is  such  that 
the  hand  grasps  it  so  that  the  httle  finger  aids  in  supporting 
the  sheath  of  the  cystoscope,  the  thumb  and  index  finger  steady 
the  bulb  and  bottle,  while  the  middle  and  ring  fingers  straddle 
the  stopcock,  whose  neck  is  made  long  for  this  special  piuT)ose. 

The  sheath  end  of  the  instrument  fits  on  the  outside  of  the 
hub  so  as  to  be  made  fast  by  the  thumb-button  clamp  thus 
providing  almost  absolute  rigidity.  The  bulb  end  has  a  smooth 
ground  tapering  nipple  holding  the  bulb  watertight  and  air- 
tight. WTien  the  stopcock  is  opened  the  limien  is  the  same  as 
that  of  the  cystoscope  sheath  thus  preventing  fragments  from 
becoming  caught  at  narrow  points. 

Figure  2  is  self  explanatory  and  shows  the  stopcock  assembled 
with  the  Chismore  bulb  and  bottle. 

*  Presented  before  the  Genito-Urinaiy  Section  of  the  New  York  Academy  of 
Medicine  on  April  20,  1921. 

Published  by  the  courtesy  of  the  International  Journal  of  Surgery. 
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Figure  3  needs  no  further  comment  than  its  own  demonstration 
of  the  entire  instrument  assembled,  ready  for  pumping  the 
bladder  through  sheath  and  stopcock  into  the  bottle. 

Of  course  when  the  bladder  is  being  filled  the  stopcock  is 
simply  closed  during  the  steps  exactly  as  is  done  with  the  Chis- 
more  evacuating  lithotrite. 


Fig.  1.     Pedersen  Stopcock:  Valve  Open 

Ordinary  professional  courtesy  requires  acknowledgment  that 
the  idea  of  this  little  device  was  borrowed  from  the  stopcock 
attachment  of  the  Chismore  instrument. 

I  am  indebted  to  Messrs.  George  Tiemann  and  Company 
for  the  production  of  this  serviceable  instrument,  who  wTite  me 
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Fig.  2.    Pedersex  Stopcock  with  \  alvk  Opkx  Attac  hkd  to  Chismore 
Evacuating  Bulb  axd  Bottle 


Fig.  3.     Buerger  Cystoscope  Sheath  (Old  Model),  Pedersex  Stopcock  with 

Valve  Opex  Attached  to  Chismore  Evacuatixg  Bulb  axd  Bottle, 

Completing  Instrument  for  Pumping  the  Bladder 


316  VICTOR   cox    PEDERSEN 

that  they  made  it  in  February,  1913.  It  is  hoped  that  the  serv- 
ice it  has  rendered  to  me  will  be  found  available  for  a  large 
number  of  associates  and  friends.  The  effort  will  be  made  to 
have  cystoscope  makers  standardize  the  hubs  of  their  cystoscope 
sheaths  so  that  this  and  any  other  similar  attachment  becomes 
universal  and  available  for  any  make  or  type  of  instrument. 


THE  RELATION  BETTV^EN  SPINA  BIFIDA  OCCULTA 
AND  CERTAIN  CASES  OF  RETENTION^ 

A.  L.  CHUTE 
Boston 

In  the  past  five  years  I  have  encountered  a  number  of  patients 
suffermg  from  a  retention  of  urine  that  has  seemed  to  depend 
upon  an  unusual  type  of  interference  -wdth  the  normal  innervation 
of  the  bladder.  A  study  of  these  cases  has  seemed  to  point  to 
the  probability  that  this  interference  depended  upon  a  spina 
bifida  occulta. 

I  have  called  attention  to  this  condition  in  a  paper  that  I 
read  before  the  Genito-Urinarj^  Section  of  the  American  Medical 
Association  in  Chicago  in  June,  1918,  and  also  in  a  paper  that 
I  presented  at  a  meeting  of  the  New  York  Branch  of  the  American 
Urological  Association  in  October,  1918.  As  I  believe  that  this 
is  a  commoner  condition  than  many  have  supposed,  and  one 
that  deserves  more  study  at  the  hands  of  the  genito-urinary  men, 
I  am  bringing  it  to  your  attention  today.  I  shall  report  a  few 
of  the  most  definite  cases  that  I  have  found  though  not  all,  by 
any  means,  that  I  have  seen. 

The  first  case  of  this  sort  that  I  recognized  came  to  me  in  March, 
1915 — and  has  been  described  in  my  pre\dous  papers.  She  was  a  single 
woman,  twenty-two  years  old  who  had  been  well  up  imtil  she  had  come 
down  with  measles  two  years  before.  Since  her  measles  she  had  had 
frequent  and  painful  urination  as  well  as  a  turbid  and  at  times  foul 
urine.  Three  weeks  before  I  saw  the  patient  she  had  what  was  appar- 
entty  a  ver>'  acute  cystitis  with  bloody  urine.  Cystoscopy  showed 
an  acutely  inflamed  bladder  with  evidence  of  a  mild  pyelonephritis 
on  both  sides.  I  have  no  record  as  to  whether  or  not  she  had  a  residual 
at  this  time,  but  two  weeks  later,  after  she  had  had  her  bladder  at 
rest  with  a  retention  catheter,  she  had  an  eight  ounce  residual  which 
gradually  increased  until  three  or  four  months  later  her  bladder  had 
a  seventeen  to  eighteen  ounce  residual,    A  Wassermann  was  negative. 

^  Read  at  the  meeting  of  the  American  Association  of  Genito-Urinary  Sur- 
geons, Rochester,  Minn.,  May,  1920. 
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Two  careful  examinations  made  by  a  competent  neurologist  at  intervals 
of  some  weeks  failed  to  demonstrate  any  nerve  lesion  and  the  diagnosis 
of  hj^eria  was  made.  As  this  patient  carried  a  large  residual  urine, 
she  was  taught  to  catheterize  herself  and  she  got  along  fairh'  well. 
Shortly  after  this  time  an  autopsy  report  on  a  former  patient  led  me 
to  have  radiographs  made  of  this  patient's  lumbar  and  pehic  regions 
and  these  showed  an  abnormality  in  the  sacrum  and  coccyic  that  was 
quite  in  keeping  with  cases  of  spina  bifida  occulta  as  e\'idenced  by 
such  musemn  specimens  of  this  condition  as  I  could  find.  "When  I 
last  heard  of  this  patient  some  time  later,  her  condition  was  not  greatly 
changed — she  was  kept  comfortable  by  regular  catheterization.  Figure  1. 
A  drawing  made  from  a  radiograph  shows  pretty  well  the  changes  in  this 
patient's  sacrum  and  coccjtc. 

Case  II.  This  case  concerns  an  unmarried  woman,  thirty-one  years 
old,  who  had  in  September,  1916,  an  attack  of  ''sciatica."  A  year  later 
another  attack  of  the  sciatic  pain,  accompanied  by  ver\'  obstinate 
constipation  and  bladder  trouble,  lasting  a  few  weeks.  In  February' 
1918  she  had  to  strain  a  great  deal  to  urinate;  after  a  time  she  began 
to  have  incontinence  both  during  the  day  and  at  night.  It  was  for 
this  condition  that  she  consulted  me:  she  then  said  that  she  ordinarily 
felt  no  desii'e  to  urinate  but  did  so  at  stated  times  because  she  knew 
that  she  ought — ^the  urine  was  shghtly  turbid  and  she  had  a  residual 
of  3  counces.  It  was  learned  later  from  her  family  physician  that  she 
had  had  at  one  time  a  considerably-  larger  amount  of  residual,  between 
8  and  10  ounces.  There  was  a  Uttle  irregularity  in  the  region  of  the 
sacrum.  Radiographs  showed  the  veretebral  canal  was  uncovered  in 
the  last  two  segments  of  the  sacrum.  This  last  occurs  so  often  that 
in  the  absence  of  any  e\ddent  abnormahty  it  would  be  considered  more 
as  an  unimportant  anatomical  variation  than  as  a  defect.  This  patient 
was  examined  b}-  Dr.  George  L.  Walton  who  could  find  some  loss  of 
sensation  in  the  buttocks.  He  verified  the  pro^•isional  diagnosis  of  a 
lesion  of  the  cauda  equina,  probably  due  to  spina  bifida  occulta.  In 
his  opinion  there  was  a  paresis  of  the  detrusor  of  the  bladder  and  also 
of  the  sphincter  due  to  involvement  of  certain  fibers  of  the  cauda. 

This  patient  was  referred  to  Dr.  C.  A.  Porter  for  his  opinion  as  to 
the  ^-isdom  of  attempting  some  operative  procedure;  this  he  believed 
would  be  unwise.  He  called  attention  to  the  fact  that  there  was  a 
marked  lack  of  tone  to  the  perineal  muscles  which  allowed  one  to  feel 
the  anterior  wall  of  the  sacrum  for  a  much  greater  distance  than  usual. 
He  also  pointed  out  the  fact  that  there  was  more  of  a  defect  on  the  front 
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of  the  sacrum  than  on  the  back — evidence  that  her  spina  bifida  occulta 
was  of  the  more  unusual  anterior  type  rather  than  the  commoner 
posterior  type.  This  patient  was  advised  the  regular  use  of  a  catheter 
and  when  last  seen  in  September,  1919,  was  much  less  troubled  with 
incontinence  than  she  had  been.  She  had  at  that  time,  however,  a 
residual  of  8  ounces  of  turbid  urine.  The  radiographs  of  this  patient 
are  not  typical.  The  open  sacral  canal  is  seen  frequently  when  no 
lesion  of  the  cauda  is  present.  The  change  felt  on  the  anterior  surface 
of  the  sacrum  is  not  evident  in  the  radiograph.  « 

Case  III.  The  following  case  is  one  that  came  under  the  care  of 
Dr.  C.  A.  Porter  and  he  has  kindly  allowed  me  to  make  use  of  it.  This 
man,  thirty-five  years  old,  appeared  at  the  Massachusetts  General 
Hospital  in  March,  1916.  His  story  was  that  he  complained  of  bladder 
trouble  which  had  slowly  and  steadily  been  getting  worse  for  a  period 
of  fourteen  years.  For  three  years  he  had  been  unable  to  control 
urination  and  defecation.  The  lack  of  control  of  the  bowel  was  only 
partial;  he  was  unable  to  control  loose  movements.  When  sneezing 
or  coughing  there  was  an  involuntary  escape  of  urine  and  his  bladder 
muscle  had  no  expulsive  power;  he  depended  entirely  upon  his  abdominal 
muscles  to  empty  his  bladder.  There  was  an  area  of  anaesthesia  in 
the  sacral  region  suppHed  by  the  fourth  and  fifth  sacral  nerves,  and  also 
anaesthesia  on  the  right  in  the  region  supphed  by  the  third  sacral. 
The  right  side  of  the  scrotum  was  anaesthetic.  By  rectum  one  could 
feel  on  the  anterior  surface  of  the  sacrum  two  rounded  masses  with  a 
sulcus  between  them.  They  suggested  to  a  certain  extent  a  prostate 
which  v/as  projecting  from  the  back  rather  than  from  the  anterior 
surface  of  the  rectum.  The  mucous  membrane  moved  freely  over 
them.  These  masses  which  were  about  the  size  of  limes,  did  not 
fluctuate  and  evidently  arose  from  the  anterior  wall  of  the  sacrum. 
They  were  not  tender  but  were  somewhat  elastic.  The  examining 
finger  could  reach  above  them.  The  urine  was  negative.  Both 
sphincters  were  somewhat  relaxed.  There  was  no  history  of  syphihs. 
A  Wassermann  of  the  blood  was  weakly  positive;  the  spinal  fluid  was 
negative;  a  gold  chloride  test  was  negative;  X-rays  showed  what  was 
considered  as  probably  a  tumor  or  cyst  involving  the  sacnma  from  the 
second  to  the  fourth  segments.  This  patient  was  kept  under  obser- 
vation for  something  over  a  year  and  was  given  X-ray  treatments  on 
the  possibility  that  his  trouble  was  a  very  benign  type  of  sarcoma. 
According  to  Dr.  Porter  there  has  been  no  improvement  in  this  man's 
symptoms  and  no  great  progression.    From  the  radiographs,  of  which 
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I  have  had  a  drawing,  one  may  fairly  assume  that  this  case  belongs 
to  the  same  type  of  deformities  as  those  previously  reported.  The 
bony  deformity  is  greater  in  degree  than  in  any  of  the  other  cases. 

Case  IV.  The  last  case  is  one  that  has  not  been  reported  previously; 
it  is  that  of  a  single  woman  twenty-seven  years  old,  who  entered  my 
service  at  St.  Elizabeth's  Hospital  in  June,  1919.  Her  story  was  that 
she  had  had  trouble  voiding  urine  ever  since  she  could  remember. 
Three  years  ago  she  had  an  attack  of  cystitis  since  which  time  she 
has  had  pain  on  voiding  gradually  getting  worse.  She  has  been  in 
various  hospitals  and  while  local  treatment  has  always  made  her  better 
the  trouble  has  always  returned  when  she  gave  up  treatment.  Exami- 
nation showed  a  thin  woman,  reflexes  normal  with  the  exception  of 
some  diminished  sensation  about  the  general  region  of  the  anus.  Her 
urine  was  turbid  and  foul,  almost  to  the  extent  of  having  a  fecal  odor. 
Various  observations  showed  a  residual  that  varied  from  5  to  7  ounces. 
There  was  a  shght  tuft  of  hair  in  the  sacral  region :  this  is  almost  pathog- 
nomonic of  spina  bifida  occulta.  On  either  side  of  this  tuft  of  hair 
there  was  a  little  white  scar.  A  certain  amount  of  deformity  of  the 
sacrum  could  be  felt  externally  and  likewise  there  was  some  change  in 
the  anterior  surface  of  the  sacrimi  as  felt  through  the  rectum.  The 
patient  was  given  bladder  washings  and  then  allowed  to  go  home. 
She  was  to  report  later  for  operation  but  has  not  done  so.  The  X-ray 
showed  a  condition  that  I  beheve  is  without  doubt  a  spina  bifida  occulta. 
A  drawing  made  from  the  X-ray  gives  a  fair  idea  of  the  bony  deformity. 

I  could  add  further  cases  to  the  list  but  the  reported  ones  are 
as  typical  as  any  I  have  had  and  I  believe  illustrate  the  con- 
dition well. 

It  may  be  contended  that  the  condition  seen  in  these  cases 
is  more  like  a  cyst  of  the  sacrum  and  coccyx  than  like  a  spina 
bifida  occulta.  In  the  last  case  this  certainly  cannot  be  so. 
The  tuft  of  hair,  and  the  scar  coincide  exactly  with  the  typical 
spina  bifida  occulta  as  described  by  Virchow.  The  other  three 
cases  with  the  exception  of  the  tuft  of  hair,  present  pretty  much 
the  same  appearance  as  this  case,  both  as  regards  the  X-ray 
and  as  regards  the  symptoms.  It  seems  to  me  that  we  have 
reasonable  evidence  to  assume  that  the  condition  in  these  cases 
is  spina  bifida  occulta  and  not  a  cyst  of  the  sacrum. 

Spina  bifida  occulta  was  recognized  by  Virchow  in  1875  and 
described  minutely  by  von  Rechlinghausen  and  Fischer  in  1886, 
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and  also  by  Ribbert  at  a  somewhat  later  date.  Attention  was 
called  to  most  of  the  earlier  cases  by  the  presence  of  a  tuft  of 
hair  over  the  region  of  the  sacrum,  a  condition  to  which  Virchow 
called  attention.  It  is  said  that  the  presence  of  this  mass  of  hair 
always  means  a  spina  bifida  occulta,  but  on  the  other  hand  it  is 
by  no  means  present  in  all  cases.  Some  cases  have  shown  a 
diffuse  Hpoma  over  the  sacrum,  others  a  nae\^s  or  a  bit  of  pig- 
mented skin.  Still  others  have  shown  a  fine  white  scar  or  per- 
haps a  deep  coccygeal  fossa.  In  some  instances  one  finds  none 
of  these  signs  but  simply  feels  a  little  depression  in  the  sacrum. 
Radiography  has  shown  a  distinct  sacral  defect  in  many  of  the 
cases  recently  described,  but  a  large  number  of  the  cases  reported 
in  the  literature  antedate  radiography. 

A  word  of  caution  is  needed  lest  one  puts  too  much  importance 
on  defects  in  the  laminae  of  the  lower  part  of  the  sacrum.  One 
finds  that  imperfect  roofing  over  of  the  sacral  canal  in  its  lower 
segments,  the  fourth  and  fifth  more  especially,  is  common.  One 
finds  this  low  median  defect  not  infrequently  in  persons  who  have 
no  e\'idence  of  spina  bifida  occulta.  These  low  sacral  variations, 
if  one  may  call  them  such,  become  suggestive  of  spina  bifida 
occulta  only  when  they  are  associated  with  evidence  of  defective 
innervation  in  the  region  supplied  by  the  sacral  nerves.  These 
defects  may  be  indicated  by  motor,  sensory,  or  tropic  disturbances. 

Some  have  held  that  spina  bifida  occulta  represents  the  scar- 
ring and  contraction  that  follows  the  intra-uterine  ruptm'e  of  a 
spina  bifida  cystica;  others  that  it  is  simply  a  lesser  degree  of  the 
same  defect  without  hernia  of  the  cord  or  its  covering.  The 
bony  defect  is  due  to  failure  of  the  tissues  of  the  mesoblast  which 
forms  the  bony  and  muscular  coverings  of  the  cord  to  push  in 
between  the  epiblastic  tissues  that  form  the  spinal  cord  itself, 
and  that  part  of  the  epiblast  which  forms  the  skin.  This  closure 
of  the  vertebral  canal  begins  above  and  ends  below.  Defects 
that  involve  the  sacral  nerves,  those  that  have  to  do  with  inter- 
ference with  the  function  of  the  bladder  are  more  common  than 
defects  higher  up.  They  are  also  less  often  associated  with 
severe  motor  and  trophic  disturbances,  and  it  is  probable  that 
they  are  somewhat  more  susceptible  of  help.     It  is  likely  that 
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the  failure  of  the  bone  to  fuse  depends  in  part  at  least  upon  an 
increased  intra-spinal  pressure  due  to  some  intra-cranial  inflam- 
mation. This  may  account  for  those  relatively  rare  cases  where 
the  spina  bifida  is  anterior  and  would  seem  to  depend  upon 
direct  pressure  from  within  rather  than  upon  any  developmental 
failure. 

The  symptoms  presented  by  ordinary  cases  of  spina  bifida 
cystica  have  varied  considerably  but  have  usually  shown  marked 
sensory  and  motor  disturbances  of  the  lower  extremity.  Club- 
t.cc,  ulcers  of  the  foot,  and  similar  trophic  disturbances  have 
been  common.  Urinary  disturbances  have  not  been  as  common 
as  these  other  manifestations  and  when  they  have  been  reported 
have  usually  been  instances  of  incontinence  rather  then  of  reten- 
tion. Some  of  these  cases  of  incontinence  however  may  well 
have  been  the  incontinence  of  an  overdistended  bladder.  Some 
of  the  cases  that  have  shown  incontinence  of  urine  have  also 
shown  a  lack  of  complete  control  of  the  rectum.  As  compared 
with  the  cases  of  spina  bifida  cystica,  the  cases  of  spina  bifida 
occulta  seem  on  the  whole  to  be  accompanied  by  rather  lesser 
nerve  lesion;  the  sensory,  motor  and  trophic  disturbances  of  the 
lower  extremities  have  been  less  common  than  in  the  cases  of 
spina  bifida  cystica  and  the  urinary  lesion  has  been  retention 
rather  than  incontinence. 

These  cases  that  show  retention,  seem  to  represent  in  a  way 
a  lesser  lesion  than  those  with  incontinence.  This  is  borne  out 
in  case  II  in  which  the  retention  came  first  and  then  as  the 
disease  progressed  was  followed  by  incontinence.  I  believe  in 
this  patient  there  was  at  first  a  paresis  of  the  detrusor  with  conse- 
quent retention  and  then  at  a  later  time  there  occurred  a  paresis 
of  the  sphincter  with  consequent  incontinence.  Since  the  incon- 
tinence was  not  complete,  it  would  suggest  the  partial  paralysis 
of  both  the  detrusor  and  the  sphincter.  The  fact  that  this 
patient  rarely  feels  any  desire  to  urinate  but  simply  tried  to  void" 
at  stated  intervals  because  she  knows  she  should,  w^ould  seem 
perhaps  to  speak  for  some  interference  with  the  sensation  of 
the  bladder.  With  this  patient  there  were  no  reflex  changes  to 
be  obtained  on  examination,  only  indications  of  nerve  changes 
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consisted  in  abnormal  sensation  over  the  region  of  the  buttocks. 
In  most  of  my  cases  that  have  been  examined  by  neurologists 
the  motor  and  sensory  changes  have  varied  so  Httle  from  the 
normal  that  the  neurologists  have  doubted  the  existence  of  any 
lesion  of  the  cauda.  This  I  take  to  mean  that  in  these  cases,  I 
refer  especially  to  the  ones  wdth  retention,  the  nerve  changes  are 
so  definitely  confined  to  the  fibers  that  supply  the  bladder  that 
no  other  abnormal  sensory  or  reflex  changes  are  present. 

In  many  cases  of  spina  bifida  occulta  the  symptoms  pertaining 
to  the  bladder  have  appeared  early  in  life  as  in  case  IV.  In 
other  cases  they  have  appeared  late,  as  in  the  other  three  cases 
I  have  described.  It  may  seem  rather  unusual  that  a  condition 
that  was  present  at  birth  should  not  show  symptoms  early  in 
life.  This  probably  depends  on  several  factors:  one  is  that  the 
spinal  cord  extends  much  lower  in  the  vertebral  canal  in  intra- 
uterine hfe  than  it  does  later: — in  adult  life  the  cord  ends,  and 
the  Cauda  begins,  about  the  level  of  the  second  lumbar  vertebra. 
If  any  of  the  fibers  of  the  cauda  are  attached  to  the  scar  tissue 
filHng-in  the  bony  defect  in  the  vertebral  canal,  there  may  be  no 
interference  with  their  function  until  there  has  been  a  consider- 
able tension  on  these  fibers;  this  tension  is  due  to  the  increasing 
disproportion  in  length  between  the  cord  and  the  vertebral 
canal  which  takes  place  in  adult  life.  The  mass  of  fatty,  fibrous 
tissue  that  fills  the  bony  defect  in  some  instances  of  spina  bifida 
occulta  apparently  increased  in  size  as  time  goes  on  until  it 
exerts  an  injurious  pressure  on  the  cauda.  Then  too,  this  late 
involvement  of  the  spinal  nerves  may  be  more  apparent  than 
real.  In  cases  showing  retention,  this  retention  and  consequently 
the  nerve  lesion  that  caused  it  may  have  existed  for  a  very  long 
time  before  it  gave  sufficient  symptoms  to  attract  attention. 
Such  cases  of  this  sort,  as  I  have  seen,  have  only  been  recognized 
after  the  bladder  has  become  infected  and  I  beheve  that  in  these 
cases,  as  is  the  case  for  instance  in  cases  of  diverticulum  of  the 
bladder,  the  condition  may  go  on  for  a  veiy  long  time  without 
symptoms  unless  the  bladder  becomes  infected.  It  may  very 
likely  be,  that  the  interference  with  the  bladder  innervation  and 
therefore,  bladder  function,  may  have  antedated  the  appearance 
of  symptoms  by  a  very  long  time. 
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The  mechanism  of  the  retention  in  these  cases  is  probably 
an  interference  with  the  nerve  supply  of  the  detrusor  due  to  a 
pulling  or  to  a  pressure  upon  fibers  of  the  cauda  which  results 
in  a  partial  paralysis  of  the  muscle.  Because  of  the  way  it  is 
brought  about,  its  intensity  and  the  disturbance  it  causes  may 
vary  markedly.  It  is  possible  that  some  interference  with  the 
function  of  the  sensory  nerves  of  the  bladder  may  play  a  part 
as  in  the  second  case  I  reported  where  there  was  an  absence  of 
any  feeling  or  desire  to  empty  the  bladder.  I  should  not  suppose 
that  any  lack  of  coordination  entered  into  the  mechanism  of 
this  type  of  retention. 

As  the  cause  of  the  retention  in  these  patients  is  probably  due 
to  a  mechanical  interference  with  fibers  of  the  cauda,  it  is  useless 
to  look  for  permanent  relief  by  any  means  other  than  attacking 
the  problem  mechanically  at  the  point  where  the  interference 
has  taken  place.  Operations  carried  out  for  the  relief  of  symp- 
toms caused  by  spina  bifida  occulta  in  general  have  consisted 
either  in  dissecting  out  the  fatty,  fibrous  mass  pressing  on  the 
cord  or  cauda  or  in  separating  the  nerve  fibers  that  are  attached 
to  the  scar  that  fills  the  bony  defect  in  the  vertebral  canal. 
Usually  this  is  followed  by  a  plastic  to  close  the  defect  in  the 
bony  canal.  These  operations  have  not  been  as  a  whole  very 
satisfactory,  but  they  have  occasionally  given  remarkable  results. 
They  seem  to  be  attended  with  neither  the  mortality  nor  the 
discouraging  results  that  have  attended  most  operations  upon 
cases  of  ordinary  spina  bifida  cystica.  It  would  seem  probable 
that  the  earlier  these  operations  were  carried  out,  the  more  hope- 
ful the  outlook  for  the  restoration  of  the  bladder  function.  In 
some  of  the  cases  of  long  duration  a  pressure  myelitis  has  devel- 
oped. This  is  probably  a  very  late  result.  Of  course  no  improve- 
ment following  operation  could  be  expected  if  this  change  had 
taken  place.  Of  the  cases  reported  in  this  paper  none  has 
been  operated  upon;  one  previously  reported  had  what  seemed 
to  me  to  be  an  inadequate  operation,  that  gave  no  relief. 

I  believe  that  this  condition  of  spina  bifida  occulta  will  be 
found  to  explain  certain  very  perplexing  and  trying  bladder 
conditions,  and  I  trust  further  that  a  more  accurate  knowledge 
will  show  the  way  to  treat  the  condition  successfully. 


PRI]MARY  CARCINOMA  OF  THE  MALE  AND  FEMALE 

URETHRA! 

RICHARD   F.  O'NEIL 

Massachusetts  General  Hospital,  Boston,  Massachusetts 

In  view  of  the  rarity  with  which  carcinoma  is  met  with  in  the 
male  and  female  urethrae  and  the  errors  which  have  been  made 
in  the  diagnosis  in  a  number  of  the  comparatively  few  reported 
cases,  it  has  seemed  worth  while  to  the  writer  to  again  call  atten- 
tion to  this  unusual  but  important  group  of  cases;  to  put  on 
record  two  cases  recently  met  with;  one  in  a  man  from  the 
genito-urinary  service  at  the  Massachusetts  General  Hospital,  the 
other  a  woman  from  the  writer's  private  practice,  together  with 
some  previously  unreported  cases  from  the  Massachusetts  Gen- 
eral Hospital  records;  and  also  to  attempt  a  brief  review  of  the 
more  recent  literature  and,  for  the  sake  of  convenience,  to  add  the 
references  to  some  scattered  cases  not  included  in  the  tables  of 
cases  so  far  reported. 

Primary  carcinoma  of  the  male  urethra  is  a  rare  condition  and 
as  a  rule  has  received  but  scant  attention  in  the  various  text 
books  on  genito-urinary  surgery.  Thomson  Walker  in  his  book 
"Genito-Urinary  Surgery,"  pubUshed  in  1914,  gives  an  account  of 
the  condition  and  refers  to  two  of  the  most  complete  mono- 
graphs on  the  subject,  one  by  Hall,  1904,  and  a  later  one  by 
Preiswerk  in  1907.  The  most  recent  publication  that  I  have 
found  is  by  Tanton  in  1910  in  the  Gazette  des  Hopitaux.  Preis- 
werk collected  from  hterature  42  cases.  The  tables  of  Hall  con- 
tain 6  cases  not  included  by  Preiswerk.  Barney  reported  in 
1907  2  cases  from  the  Massachusetts  General  Hospital.  Walker 
mentions  3  others  of  his  own.  To  this  hst  I  can  add  a  case 
reported  by  A.  T.  Cabot  in  1895,  1  by  Peacock  in  1910,  1  by 
Minard  in  1910,   1  from  the  Massachusetts  General  Hospital 

^Read  at  the  meeting  of  the  American  Urological  Association,  New  York, 
April,  1920. 
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records  1913,  making  a  total  of  58  including  the  following  recent 
case  which  entered  the  Massachusetts  General  Hospital. 

Husky,  white  male,  sixty-four  years  old,  single,  a  furniture-mover, 
visited  the  Out-Patient  Department  complaining  of: 

Frequency,  day,  8-10,  night,  1-8,  for  several  years. 

Difficulty  of  from  one  to  five  minutes  in  starting  micturition  for  six 
months. 

Pain,  dull  and  uncomfortable,  between  penis  and  rectum,  gradually 
increasing  for  six  months. 

Burning  micturition  and  burning  in  the  rectum  for  ten  days. 

Malaise  and  discomfort  had  prevented  work  for  twelve  days.  Tem- 
perature was  99.4°.  White  blood  count  was  16,400.  There  was  a 
mass  in  the  perineum  and  a  large  reducible  right  inguinal  hernia.  He 
was  referred  to  the  Hospital  with  the  diagnosis:   Periurethral  abscess. 

Past  history.  "Grippe"  for  two  days,  two  weeks  before  entrance. 
Ruptured  vastus  externus,  ten  years  ago.  G.  C.  infection,  thirty-five 
years  ago. 

Physical  examination.  Large  man  with  flushed  face.  Thirsty.  No 
palpable  adenopathy.  Heart  negative.  Lungs:  Both  sides  full  of 
coarse  moist  rales  and  squeaks,  no  areas  of  duLness. 

Abdomen.  Large  reducible  right  scrotal  hernia.  Relaxed  left  ring. 
Bladder  dulness  about  one-third  way  up  to  umbihcus. 

Rectal.  In  perineum  is  a  large  uniform  tumor,  the  size  of  one's  fist, 
extremely  tender,  and  very  hard.  By  rectum  patient  is  exquisitely 
tender.  Bladder  is  easily*  felt,  apparently  distended.  Prostate  not 
made  out.    Anterior  wall  of  rectum  seems  very  firm. 

Reflexes.     Normal. 

Extremities.    Large  varicose  veins  of  both  legs,  worse  on  the  right. 

Blood-pressure.    Systolic,  128;  diastolic,  78. 

Urine.  Clear,  alkaline;  specific  gravity,  1.020;  trace  of  albumin;  no 
sugar.     Sediment  shows  10  pus  cells  per  high  power  field. 

Wassermann.    Negative. 

Non-protein  nitrogen.     36  mgm.  per  100  cc.  of  blood. 

Treatment  and  results.  Attempts  to  catheterize  with  soft  rubber 
catheter,  unsuccessful.  Shght  debris  on  end  of  catheter,  when  with- 
drawn. Obstruction,  apparently  at  swelling  in  perineum.  Hot  Sitz 
bath,  ineffective. 

Operation.  Excision  of  specimen  from  perineal  tumor.  Suprapubic 
cystostomy  for  acute  retention.  No  pus  was  found  in  the  perineum. 
Urethra  could  not  be  catheterized.  Through  the  perineal  incision,  a 
hard  brittle  mass  was  felt  about  the  bulbous  urethra. 
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Post-operative.  Patient  lived  for  a  month,  during  which:  perineal 
wound  healed  partly;  urine  drained  freely  from  clean  suprapubic  sinus, 
and  dribbled  a  little  from  the  urethra;  patient  suffered  with  moderate 
pain  in  the  penis;  the  right  leg  and  thigh  grew  large  and  edematous. 
During  the  last  two  weeks  patient  grew  continuously  weaker,  his  lungs 
were  full  of  rales,  he  ran  a  picket-fence  type  of  temperature,  103°  on 
the  peaks  each  day,  pulse  about  120,  and  respirations  increased  steadily 
each  day  imtU  they  were  50.    He  died  twenty-sLx  days  after  operation. 

Surgeon's  note.  "A  most  unusual  case  of  primary  cancer  of  the  ure- 
thra. No  demonstrable  involvement  of  prostate  or  bladder.  Sjinp- 
toms  resembling  periurethral  abscess  and  extravasion  of  urine,  and 
diagnosed  and  operated  upon  as  such Kidneys  unim- 
paired." 

Pathological  report  on  specimen  from  operation:  "Small  piece  of  firm 
tissue  showing  a  grajdsh  white,  fibrous  surface  on  section.  Micro- 
scopic examination  shows  irregular  columns  of  atypical  comified  epi- 
thehum  in  a  well  developed  fibrous  stroma.  Diagnosis:  Epidermoid 
Carcinoma." 

Dr.  Cabot's  case  reported  in  1895,  but  not  included  in  any  of 
the  collected  tables,  is  briefly  as  follows: 

C.  W.  T.  Entered  March  29,  1895.  Elderly  man  entered  hospital 
complaining  of: 

Painful  swelling  in  the  perineum,  nine  weeks  duration;  incised  and 
drained  of  pus. 

Flow  of  urine  through  incision;  spread  of  perineal  timior  and  increase 
of  outflow. 

Past  history.  G.  C.  thirty-five  years  before  entrance.  Perineal 
abscess  nine  years  before  entrance. 

Physical  examination.  Indurated  mass  in  the  perineum,  extending 
forward  beneath  the  scrotmn  with  two  fistulous  openings  in  it.  Ure- 
thra, impervious  to  smallest  instruments,  which  were  arrested  at  the 
peno-scrotal  angle. 

Operation.  April  1,  Perineum  opened  widety.  Pus  excavated  from 
many  side  pockets.  Walls,  sloughing.  Drainage  tube  placed  in  cavity 
and  brought  out  in  front  of  scrotum. 

Post-operative.  Part  of  induration  cleared  up,  but  there  still  remained 
a  hard  sloughing  mass  at  the  bottom  of  the  cavity  sibout  the  urethra. 


328  RICHARD   F.    o'nEIL 

Operation.  Two  weeks  after  the  first;  exploration  and  biopsy. 
"Hard  tissue,  distinctly  of  the  nature  of  a  neoplasm,  extending  forward 
to  peno-scrotal  angle  and  backwards  to  a  point  just  anterior  to  the 
triangular  ligament."     Prostate,  not  abnormally  large. 

Pathological  examination.  "The  bulk  of  the  fragment  is  composed 
of  large  sohd  masses  of  rather  small,  shghtly  cylindrical  epithelial  cells, 
separated  by  a  relatively  narrow  stroma  of  vascularized  connective 
tissue.  The  central  parts  of  the  epithelial  masses,  which  have  a  more 
or  less  branching  character,  have  undergone  necrosis." 

Diagnosis.     Cancer  of  the  urethra. 

The  other  case  previously  unreported  from  the  Massachusetts 
General  Hospital  records  is  as  follows: 

E.  J.  B.     Entered  September  25,  1913. 

White  male,  married,  farmer,  aged  fifty-one,  entered  hospital  com- 
plaining of: 

Pain  on  pressure  in  the  penis  for  two  months. 

Difficulty  in  starting  stream  for  two  months. 

Creamy  urethral  discharge. 

Painful  erections. 

Past  history.  Indefinite  history  of  partial  retention  for  many  years. 
Circumcised  to  improve  this,  eighteen  years  before  entrance.  Ure- 
thral discharge  off  and  on  for  eight  years. 

Physical  examination.  General  physical,  not  significant.  Lungs: 
numerous  coarse  moist  rales. 

Genitalia.  Profuse  creamy  discharge  from  urethra.  Smear  positive 
for  G.  C.  About  half  way  down  penis,  apparently  surrounding  ure- 
thra, is  a  hard  annular,  non-tender  mass. 

Rectal.     Moderately  enlarged  prostate. 

Operation.     Periurethral  section  for  stricture  urethrae. 

Post-operative.  Patient  discharged  twelve  days  after  operation  with 
a,  granulating  wound,  through  which  he  passed  small  amounts  of  urine. 
Urethra  took  a  No.  28F  sound  and  functioned  well. 

Readmitted  one  month  after  discharge  now  complaining  of:  Leaking 
through  the  perineum;  pain  in  the  perineum. 

Physical  examination.  Urethral  discharge  and  perineal  fistula  with 
exuberant  granulations.  In  front  of  the  fistula  is  a  tender  indurated 
area  in  the  bulb.  Rectal;  negative.  Sounds  pass  out  through  the 
perineum.    Temperature  99.2°. 
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Diagnosis.    Periurethral  abscess  and  perineal  fistula. 

Operation.  Incision  and  curettage  of  abscess  walls.  Tissues  about 
sinus  found  to  be  verj'  boggy  and  necrotic. 

Post-operative.  During  the  two  weeks  following  operation,  local  con- 
dition did  not  improve  and  a  mass  surrounding  the  anterior  urethra  to 
the  perineal  opening  was  noted  as  extending  into  bulbous  urethra  and 
anteriorly. 

Secondary  operation.  Area  of  induration  laid  open  and  found  to  be 
sloughing  cancerous  looking  tissue.  This  surrounded  the  urethra  from 
the  bladder  to  the  middle  of  the  scrotum. 

Post-operative.  During  the  two  weeks  following  patient  grew  pro- 
gressively weaker,  and  tumor  and  pain  in  the  perineum  increased. 
Discharged  home  to  die,  one  month  after  last  operation. 

Pathological  examination.  A  portion  of  the  urethra  with  a  thickened 
velvety  surface  and  with  a  firm  base.  ^Microscopical  examination 
showed  a  plexiform  mass  of  large  flat  epitheUoid  cells  with  many  imbri- 
cated whorls  infiltrating  the  tissue  in  all  directions. 

Diagnosis.     Epithelioma. 

In  the  majority  of  the  cases  the  lesion  arises  from  the  bulbous 
portion  of  the  urethra.  The  following  two  cases  are  of  interest 
in  that  they  began  in  the  penile  urethra.  Peacock's  case  was  a 
man  of  seventy  with  obstruction  to  micturition,  the  growth  being 
situated  1  inch  from  the  meatus  involving  the  urethra.  Partial 
amputation  of  the  penis  was  performed  with  good  results.  Path- 
ological report  showed  cancer  beginning  in  the  urethral  gland. 
]Minard's  case  was  one  invoking  the  meatus  and  fossa  navicularis. 
Amputation  of  the  penis  was  performed  with  dissection  of  the 
inguinal  glands. 

From  the  age  of  the  reported  cases  the  disease  rarely  occurs 
before  fifty.  In  Hall's  table  there  is  one  case  of  twenty-two  and 
four  between  forty  and  fifty.  Among  the  predisposing  causes 
trauma  is  mentioned,  also  leucoplakia  resulting  from  chronic  ure- 
thral irritation.  Stricture  is  present  in  a  good  many  of  the  cases, 
more  than  50  per  cent,  but  it  is  difficult  to  reconcile  this  condition 
with  the  etiology  when  one  considers  the  great  frequency  of  stric- 
ture and  the  rarity  of  carcinoma.  In  some  cases  there  is  no 
venereal  history  whatsoever. 


330  EICHARD   F.    o'nEIL 

In  the  majority  of  the  cases  the  bulbous  urethra  is  the  seat  of 
the  neoplasm.  The  growth  spreads  along  the  mucous  membrane, 
destroying  it  and  invading  the  corpus  spongiosum,  later  the  peri- 
iu"ethral  tissue  becomes  invaded  and  abscesses  and  fistulae  super- 
vene, opening  in  the  perineum  or  scrotum,  occasionally  in  the 
pubic  region,  buttock,  and  rectum. 

In  advanced  cases  the  perineum  may  be  the  site  of  a  bulging 
ulcerated  mass.  The  penile  urethra  is  less  often  affected,  but 
carcinoma  has  been  found  originating  in  the  glands  near  the 
meatus  and  along  the  urethra.  It  sometimes  spreads  from  here 
to  the  bulbous  portion.  The  inguinal  glands  are  often  involved. 
The  growth  takes  the  type  of  squamous  epithelial  cancer. 

Unfortunately  the  early  symptoms  are  not  characteristic  of  the 
malignant  nature  of  the  lesion  and  are  generally  such  as  would 
coincide  with  the  ordinary  urethral  stricture.  Urinary  symptoms 
are  most  often  met  with,  increasing  difficulty  and  frequency  of 
micturition,  with  or  without  attacks  of  acute  retention.  Hema- 
turia, hemorrhage  from  the  urethra  and  a  purulent  discharge 
occur.  These,  of  course,  are  met  with  in  ordinary  stricture  of 
the  urethra. 

As  the  disease  advances  a  swelling  appears  in  the  perineum, 
simulating  periurethral  abscess  or  infiltration,  and  extravasation 
of  urine.  On  incision  the  true  character  of  the  lesion  may  be  dis- 
covered but  not  infrequently  it  is  not  until  a  second  operation  is 
undertaken  for  lack  of  closure  of  the  fistula  or  refief  of  the  sup- 
posed stricture  after  drainage  of  an  abscess,  or  the  wound  has 
taken  on  an  appearance  suggestive  of  malignant  disease,  and  a 
section  of  tissue  removed  shows  its  true  nature. 

The  case  herein  reported  was  typical  in  history  and  examination 
of  urethral  stricture  with  abscess,  but  no  pus  was  found  on  in- 
cision, instead  a  brittle  cavity  surrounding  the  bulbous  urethra, 
the  tissue  removed  showing  carcinoma. 

The  diagnosis  in  the  penile  portion  offers  less  difficulty  here, 
a  gradually  increasing  swelling  and  induration  about  the  urethral 
wall  or  at  the  meatus,  with  a  narrowing  of  the  canal. 

Syphilis  is  to  be  excluded  by  the  Wassermann  test  and  failure 
to  respond  to  active  treatment.    The  age  of  the  patient  is  sugges- 
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tive.  The  growth  has  in  some  cases  been  demonstrated  by  the 
urethroscope. 

As  has  been  said  the  diagnosis  from  stricture  with  extravasation 
or  fistulae  is  extremely  difficult  and  at  times  impossible  ^^ithout 
operation,  and  unfortunately  the  rarity  of  carcinoma  is  such 
that  suspicion  is  not  easily  aroused.  As  a  rule  the  perineal  swell- 
ing is  out  of  proportion  to  that  seen  in  ordinary  stricture,  but  here 
again  this  varies  within  wide  limits.  The  ''wooden"  induration 
of  the  tissue  about  an  old  urinarj'-  sinus  may  be  very  suggestive 
of  mahgnancy.  I  recall  such  a  case  where  a  diagnosis  of  cancer 
was  made,  but  the  section  removed  at  operation  proved  to  be  a 
chronic  inflammation  only. 

In  none  of  the  three  cases  here  reported  was  the  diagnosis  of 
cancer  made  previous  to  operation,  one  of  them  not  until  a 
second  operation  was  performed  and  in  another  not  until  a 
third  was  done.  This  case  was  compUcated  by  an  acute  gonor- 
rheal urethritis.  The  primary  diagnosis  in  each  case  was  stricture 
with  abscess. 

In  regard  to  treatment  unfortunately  when  first  seen  mam'  of 
the  cases  have  become  so  far  advanced  as  to  be  inoperable,  except 
for  local  drainage  or  rehef  of  urinary  retention  by  perineal  or 
suprapubic  drainage. 

In  some  of  the  earlier  cases  resection  of  the  bulbous  urethra 
has  been  attempted.  Oberlander  reports  such  a  case  where 
there  was  no  recurrence  for  four  and  a  half  years,  but  at  the  end 
of  this  time  the  growth  reappeared  in  the  prostatic  urethra. 
Total  emasculation  has  been  performed.  Of  ten  cases  treated 
by  resection  or  some  form  of  extirpation  collected  by  Hall,  the 
result  is  unknown  in  one.  Of  the  remaining  nine,  death  occurred 
in  four  within  nine  months,  while  one  had  a  recurrence  in  six 
months.  In  the  other  four  there  was  said  to  have  been  no  recur- 
rence in  21,  11,  10  and  4  months  respectively.  From  this  it  wiU 
be  seen  that  the  results  are  far  from  briUiant.  Nevertheless 
extirpation  should  be  tried  if  the  growth  is  diagnosed  early. 
Amputation  of  the  penis  has  given  good  results  in  the  early  cases 
involving  the  penile  portion  of  the  urethra  only.  I  have  found 
no  reports  of  the  use  of  radium  in  this  condition. 
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While  the  disease  is  of  rare  occurrence  its  possibility  should 
always  be  borne  in  mind  by  the  surgeon  when  confronted  with 
an  indurated  mass  in  the  perineum  in  a  man  of  over  fifty,  as  its 
recognition  has  a  very  important  bearing  on  the  prognosis  and 
treatment. 

Primary  carcinoma  of  the  female  urethra  is  also  a  rare  lesion 
but  probably  not  so  uncommon  as  the  paucity  of  cases  found  in 
the  literature  would  lead  one  to  beheve,  as  doubtless  many  cases 
have  not  been  reported.  The  text  books  up  to  very  recently 
have  treated  the  subject  but  sHghtingly  as  in  the  case  of  carcinoma 
of  the  male  urethra.  Thompson  Walker's  ''Genito  Urinary 
Surgery"  1914,  Kelly-Burnham's  ''Diseases  of  the  Kidneys,  Ure- 
ters and  Bladder,"  vol.  ii,  1914,  and  Cabot's  ''Modern  Urology," 
vol.  i,  1918,  give  more  or  less  attention  to  the  subject.  In  1903 
Percy  collected  from  the  literature  16  cases,  in  1908  McMurtey 
added  10,  Manton  in  1910  collected  35,  the  next  year  1911  White- 
house  reported  43  and  in  1914  Watson  added  8  more  from  litera- 
ture and  a  case  of  his  own,  making  52.  In  1910  Gibson  reported  a 
case  before  the  American  Association  of  Genito  Urinary  Surgeons 
which  has  been  overlooked  in  the  reported  tables.  Since  that 
time  a  few  articles  and  case  reports  have  appeared.  Legueu 
and  Stark  each  report  a  case  in  1914.  Crosson,  3  cases  in  1915, 
Shoemaker,  1  in  1916.  To  these  I  can  add  my  own  case  and 
8  others  from  the  records  of  the  Massachusetts  General  Hospital, 
making  a  total  of  68  cases. 

My  own  case  is  as  follows : 

Woman,  sixty-two,  married.  Seen  in  consultation  with  Dr.  E.  C. 
Good  of  York  Harbor,  Me.,  April  15,  1919. 

Complaint.  Difficulty  and  pain  on  micturition  for  five  years.  Has 
been  getting  worse  of  late.  Great  pain  and  difficulty  at  present  time. 
Eleven  years  ago  operated  on  for  some  uterine  trouble.  Hysterectomy? 
Five  months  later  an  operation  for  gall  stones.  Four  to  five  years  ago 
an  operation  for  the  removal  of  a  growth  from  the  urethra  probably  a 
carbuncle.  Since  that  time  has  had  the  urethra  dilated  at  various  times. 
Has  lost  25  pounds  during  the  last  few  months. 

Examination.  Woman  in  fair  general  condition.  The  vaginal  out- 
let is  contracted.     There  is  some  irritating  discharge  which  is  at  times 
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bloody.  There  is  an  indurated  mass  invoMng  the  posterior  wall  of 
the  urethra  extending  laterall}'  on  each  side  and  extending  as  far  as 
the  bladder  neck.  The  calibre  of  the  urethra  is  diminished,  the  surface 
uneven  and  eroded  and  bleeds  easily.  Examination  very  painful. 
Glands  in  right  inguinal  region  enlarged. 

Cystoscopy.  Urine  slightly  cloudy.  1015  acid,  albumin  trace,  sugar 
none.  Sediment  pus.  The  bladder  is  involved  about  the  internal 
meatus  more  so  on  the  right. 

The  general  condition  of  the  patient  was  such  that  raxiical  removal 
of  the  entire  urethra  and  resection  of  the  bladder  with  permanent  supra- 
pubic drainage  or  possibh'  reimplantation  of  the  ureters  was  not  ad\Tsed 
and  treatment  with  radium  was  reconamended.  She  received  four 
applications  at  the  Huntington  Hospital  on  April  28,  May  17,  June  12, 
July  4  of  respectively  45  minutes,  ^  hour,  |  hour  and  1  hour.  After 
the  second  and  third  treatment  there  was  some  improvement  in  the 
SATnptoms,  urination  becoming  easier  and  less  painful  for  a  while. 
There  was  no  change  locallj'  however  except  for  some  sloughing  of  the 
gron^-th.  After  the  last  treatment  she  became  worse,  was  unable  to 
get  about,  lost  strength  and  weight  rapidly  and  died  from  cachexia  in 
September,  1919. 

Although  no  pathological  examination  was  made,  clinically 
there  is  no  doubt  but  that  this  was  a  case  of  primary  cancer  of  the 
urethra  taking  its  origin  probably  from  the  caruncle  which  was 
present  four  or  five  years  previously. 

The  following  8  cases  briefly  from  the  Massachusetts  General 
Hospital  records  are  of  interest  only  in  regard  to  the  symptoms 
and  diagnosis  and  in  that  a  pathological  report  is  given,  there 
being  no  record  of  the  end  results.     But  3  were  operated  on. 

1.  E.  K.  Entered  April  9,  1889.  White  female,  married,  aged 
fifty-three,  entered  hospital  complaining  of: 

Soreness.  In  region  of  uterus  for  four  months — quite  severe  at  times. 
(Two  weeks  ago,  cer\-ix  was  dilated,  which  started  profuse,  thin  offen- 
sive discharge,  but  relieved  the  pain.)  "Bunch"  in  the  vagina  for  two 
months.     Hematuria,  and  partial  suppression. 

Physical  examination.  Well  developed  and  nourished.  Good  color. 
Good  pulse.     Temperature  normal. 

Ether  examination.  Vagina  showed  nothing.  Cervix,  hard,  with  a 
small  tight  os.     Whole  vestibulum  occupied  by  new  growth,  size  of 
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plum  externally,  ragged,  ulcerated.  Considerable  discharge  with  appar- 
ent leaking  of  urine.  Urethra  opens  into  lower  part  of  tumor.  Frag- 
ment snipped  and  sent  for  diagnosis.     Inoperable. 

Surgeon's  note.     Inoperable. 

Discharged,  after  three  days. 

Pathological  examination.  Masses  of  flat  epithehal  cells  separated 
by  bands  of  connective  tissue. 

If  this  is  destructive  in  nature,  that  is  evidently  going  into  the  tissue, 
it  is  cancer;  if  not,  a  papilloma. 

Diagnosis.     Cancer  around  the  meatus  urethra. 

2.  B.  H.  Entered  January  21,  1890.  White  female,  married,  aged 
twenty-nine.     Entered  hospital  complaining  of: 

Tenesmus  of  bladder.     Frequency,  twenty  times  a  day. 

Past  history.  Abscess  of  the  labia,  ten  years  ago.  Operation  on 
growth  of  the  urethra,  one  and  one  half  years  ago,  and  again  four  years 
ago;  portions  removed. 

Physical  examination.  Meatus  urinarius  completely  obliterated  by 
a  cauliflower-like  growth,  which  is  opalescent  on  the  surface,  and  red 
on  separation  of  the  folds. 

Operation.  Clitoris,  meatus  urinarious,  etc.,  which  were  affected  by 
the  growth,  excised. 

Discharged  after  uneventful  convalescence  of  ten  days. 

Pathological  examination.  A  papillomatous  and  ulcerating  mass  sur- 
rounding the  urethra.  Section  showed  very  much  thickened  layers  of 
fiat  epithelial  cells,  but  in  the  deeper  tissues  were  found  infiltrated 
masses  of  swollen  flat  epithehal  cells. 

Diagnosis.     Epithelioma. 

3.  M.  0.  Entered  June  21,  1892.  White  female,  aged  sixty-five, 
housewife,  entered  hospital  complaining  of:  Incontinence,  itching,  burn- 
ing, loss  of  weight,  constipation. 

Past  history.    Always  dehcate.     Indigestion. 

Physical  examination.  Fairly  well  developed  and  nourished.  Pale. 
At  meatus  is  some  induration  and  swelling  but  no  well  defined  tumor. 
There  is  occasional  hemorrhage.     Urine,  that  of  mild  cystitis. 

Operation.  Urethra  dilated  to  40F.  Vagina  packed  with  iodoform 
gauze. 

Post-operative.  For  one  week  after  operation  patient  was  quite 
incontinent.  Discharged  two  weeks  after  entrance  with  good  control. 
"Still  has  pain." 

Diagnosis.     Carcinoma  at  meatus  urinarius. 
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4.  R.  D.  Entered  May  12,  1892.  White  female,  widow,  aged  fifty- 
two,  housekeeper,  entered  hospital  complaining  of: 

Difficulty  and  pain  in  passing  water,  increasing  for  six  months. 

"Heaviness"  in  the  vagina. 

Pain,  dragging,  along  inner  side  of  right  thigh;  pain  like  burning 
knitting  needles  in  bladder. 

Bleeding  from  urethra,  after  straining  to  void,  off  and  on  for  three 
months,  lately  everj'  second  day.  Large  hemorrhage  from  urethra, 
causing  her  to  feel  faint,  night  before  admission.  Not  confined  to  bed. 
No  loss  of  weight. 

Physical  examination.  Ulceration  within  the  meatus;  whole  urethra 
and  periurethral  tissues  infiltrated  with  hard  nodular  growth,  extend- 
ing almost  to  base  of  bladder.  Mass,  size  of  a  man's  thumb.  Enlarged 
glands  felt  on  deep  pressure  in  ihac  fossa.  Small  glands,  in  both  groins. 
General  condition  good.     Residual  urine,  8  ounces. 

Notes.  Dming  twentj'^-two  days  in  hospital,  patient  had  to  be  cath- 
eterized  ever\'  four  hours.  No  hemorrhage  seen.  Ulceration  increased; 
foul  smelling  discharge  appeared  on  the  17th  day.  Rubber  catheter 
could  not  be  passed.  Silver  catheter  met  with  considerable  resistance 
and  a  ridge  near  bladder?     Discharged  with  bougie  catheters  to  use. 

Diagnos^is.     Cancer  of  urethra. 

5.  J.  P.  White  female,  fifty-five  years  old,  married,  entered  hospital 
complaining  of: 

Tumor  in  region  of  right  labium  for  ten  weeks;  and  in  region  of  left 
labium  for  six  weeks. 

Frequency  of  urination  for  eight  weeks,  growing  steadily  worse. 

Hematuria,  twice  during  the  last  ten  weeks. 

Pain,  considerable,  constant  in  suprapubic  region,  which  was  re- 
lieved by  urination. 

Loss  of  appetite  and  strength. 

Constipation. 

Past  history.     Nothing  important. 

Physical  examination.  Fairly  well  developed.  CJonsiderably  emaci- 
ated. Heart,  Slight  enlargement  to  the  left,  and  harsh  systolic  murmur 
on  the  left  side.  Lungs,  negative.  Abdomen,  dulness  over  the  upper 
abdomen;  in  suprapubic  region  is  a  round  soft  elevation,  suggesting  a 
distended  bladder. 

Per  vaginam.  Both  labia  prominent,  not  edematous;  between  fingers 
placed  on  each  labium  is  felt  a  hard  mass,  just  within  vagina,  beneath 
pubic  arch,  more  extensive  on  right  of  median  line  than  on  left;  not 
-especially  tender.     Patient  in  distress  apparently  from  retention. 


336  RICHARD   F.    o'nEIL 

Treatment  and  results.  Catheter  passed  with  difficulty,  and  12  ounces 
of  urine  withdrawn,  with  relief.     Shght  bleeding  from  urethra  afterward. 

Urine.  Normal  color;  alkaHne;  specific  gravity  1.009;  slight  trace 
of  albimiin;  sediment;  few  leucocytes,  few  fresh  red  blood  cells. 

Notes.  Patient  remained  in  hospital  thirty-eight  days,  during  which 
time  she  had  considerable  suprapubic  pain,  apparently  due  to  retention 
and  reheved  by  catheterization.  On  the  eighth  day,  temperature  was 
elevated  to  101°  and  left  labium  was  more  swollen,  red  and  tender  than 
usual.  Otherwise  chart  was  negative.  Temperature,  99°;  pulse,  75; 
respiration,  25. 

Physician's  note.  "As  disease  seems  very  extensive,  operation  not 
deemed  advisable.     Patient  therefore  discharged." 

Diagnosis.     Malignant  disease  of  urethra. 

6.  J.  B.  Entered  February  18,  1902.  White  female,  married,  house- 
wife, aged  fifty-two,  entered  hospital  complaining  of: 

Urgency  for  many  years;  day  5-6;  night  1-2. 

Pains,  smarting  and  shooting,  about  the  urethral  meatus  during  uri- 
nation and  when  walking,  almost  every  day  for  two  years.  Tenesmus^ 
occasionally. 

Family  history.  Mother  died  of  phthisis.  Father  and  two  sisters 
have  "diabetes." 

Past  history.  Not  remarkable  except  operation  one  and  one-half 
years  before  entrance  for  urethral  caruncle,  failed  to  relieve.  Bleeding,. 
occasional  and  slight,  since  operation. 

Physical  examination.  General  examination  not  remarkable.  Local: 
Edges  of  meatus  urinarius  hypertrophied,  forming  a  projecting  tumor, 
size  of  a  pea,  with  meatus  in  the  centre.  Posteriorly  is  a  reddened 
denuded  area  of  mucous  membrane  from  the  centre  of  which  projects 
a  small  comb  of  granulation  tissue.  Very  tender.  Shght  erosion  on 
right  side  of  meatus.  Uterus  normal.  Erosion  of  the  cervix,  with  a 
small  papilomatous  growth  on  it  the  size  of  a  pea. 

Urine.     Acid;  albumen,  0;  sugar,  0. 

Operation:  Excision  of  urethral  caruncle.  Plastic  on  the  posterior 
wall  of  meatus.     Trachelorrhaphy. 

Notes.  Remained  in  hospital  for  five  days  after  operation,  during 
which  smarting  at  the  meatus  was  the  only  symptom.  Wound  healed 
well  except  for  slight  reddening  at  the  posterior  edge  of  the  meatus. 
Chart,  normal.  Discharged  well,  on  eighth  daj''  after  entrance.  Two- 
weeks  after,  felt  much  better.     Examination  about  the  same. 
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Pathological  examination.  A  small  piece  of  granulated  looking  tissue 
which  on  microscopic  examination  showed  solid  masses  of  rather  large, 
irregular  epithelial  cells  infiltrating  a  round  cell  tissue  which  was  quite 
sharply  differentiated  from  the  very  vascular  fibrous  tissue. 

Diagnosis.    Cancer. 

7.  M.  O.  Entered  April  27,  1903.  White  female,  married,  house- 
wife, forty-two  years  old,  entered  hospital  complaining  of: 

Pain,  burning,  and  sharp  and  stabbing,  in  nature,  before,  during  and 
after  micturition  for  eight  months. 

Tenesmus.    Vesical,  for  sLx  months. 

Sore  at  urethral  meatus  for  five  months. 

Bloody  vaginal  discharge  every  day  for  five  months. 

Loss  of  weight.    Ten  pounds  in  last  six  months. 

Past  history.  Not  significant  except:  Two  months  before  entrance 
sore  at  meatus  was  scraped  at  Homeopatliic  Hospital  and  some  tissue 
removed.  Discharged,  feeling  better.  Ad\'ised  to  have  X-ray  treat- 
ment. 

Physical  examination.  General  physical,  not  remarkable,  save  for 
pallor  and  signs  of  moderate  emph^-sema.  Local:  Anterior  and  poste- 
rior walls  of  vagina  are  involved  by  an  indurated  gro^i-h,  somewhat 
ulcerated,  bathed  in  pus,  and  continuous  with  ulcerated  mass  which 
involves  the  urethra.     Cervix  is  free  from  growth. 

Discharged  after  nine  days  in  the  hospital  with  slightly  elevated  tem- 
perature and  pulse,  and  normal  respirations. 

Diagnosis.  Inoperable  cancer  of  the  urethra  with  extension  to 
vagina. 

8.  K.  C.  Entered  October  14,  1914.  White  female,  married,  aged 
47,  housekeeper,  entered  hospital  complaining  of: 

Frequency  every  half  hour  for  six  weeks. 

Pains,  as  of  bearing  do\NTi,  and  drawing  sensations  in  the  vagina. 

Loss  of  weight  considerable. 

Family  history.  One  maternal  aunt  died  of  cancer.  One  sister  had 
growth  removed  from  vagina,  ?carcinoma.  History  otherwise  not 
significant. 

Past  history.  Measles  in  childhood.  Pulmonary  tuberculosis  three 
years  ago.  Sanitarium  treatment  for  ten  months.  Discharged,  cured 
eight  months  ago.     General  health  good  since. 

Physical  examination.  General  physical  examination  negative,  save 
for  dulness  and  rales  in  both  lungs.  Local:  In  the  position  of  the 
urethra  is  an  excavated  area  with  indurated  walls,  with  complete  de- 
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struction  of  the  whole  urethra  to  the  bladder  neck.  The  ulcerated  area 
is  firmly  adherent  to  the  pubic  arch  and  upper  one-third  of  the  pubic 
rami.  The  base  of  the  bladder  and  anterior  vaginal  wall  behind  the 
bladder  neck,  feel  normal.  Cervix  in  normal  position;  not  lacerated  or 
eroded.     Uterus  freely  movable. 

Surgeon's  note.  The  condition  clearly  represents  a  carcinoma  of  the 
urethra  with  involvement  of  the  neighboring  vaginal  wall.  It  is  be- 
lieved possible  to  remove  the  growth  after  exclusion  of  the  urine  by 
double  ureterostomy. 

Operation  refused.  Discharged  unrelieved  with  the  diagnosis  of  can- 
cer of  the  urethra. 

Of  the  etiology  of  carcinoma  of  the  female  urethra  little  can  be 
said.  All  writers  on  the  subject  have  laid  stress  upon  the  rarity 
of  the  lesion  in  a  region  so  prone  to  injury  and  chronic  irritation, 
generally  supposed  to  be  a  factor  in  the  development  of  malig- 
nant disease.  As  in  the  male  leucoplakia  is  given  as  a  predispos- 
ing cause.  That  caruncle  is  a  forerunner  in  some  cases  there 
seems  to  be  no  doubt,  my  own  case  having  been  previously 
operated  on  for  that  supposedly. 

In  the  histological  examination  of  19  tumors  removed  under 
the  clinical  diagnosis  of  caruncle  at  the  Massachusetts  General 
Hospital  in  twenty  years  Young  found  tissue  suspicious  of  malig- 
nancy in  5.  That  is  a  high  proportion,  but  again  caruncle  is  a 
very  common  disease  of  the  female  urethra. 

The  microscopical  examination  of  the  excised  specimen  shows 
squamous  epithelioma  to  be  by  far  the  most  common  type  of 
growth.  Columnar  epithehoma  has  been  reported  a  few  times. 
Pure  adeno-carcinoma  is  more  uncommon.  It  is  thought  to  origi- 
nate in  the  peri-urethral  glands. 

The  clinical  types  are  best  described  by  Whitehouse  and  are 
quoted  from  his  article  as  follows : 

The  cases  are'^divided  into  vulvo-urethral  and  urethral. 

Vulvo-urethral  growths  are  by  far  the  more  common.  In  my  series 
of  43  cases,  32  undoubtedly  come  under  this  category.  From  a  careful 
revision  of  the  hterature  I  am  of  the  opinion  that  three  definite  cUnical 
types  may  be  recognized. 
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(1)  An  irregular  dark  purple  papillomatous  growth,  which  bleeds 
readily  on  contact,  and  which  may  be  mistaken  for  a  simple  polypus 
or  caruncular  condition  of  the  urethral  orifice. 

(2)  An  ulcer,  produced  by  the  breaking  down  of  a  nodule  on  the 
floor  of  the  vestibule  at  the  urethral  orifice.  The  ulcer  presents  the 
usual  malignant  characters,  ha\ing  a  hard  indurated,  irregular  margin 
and  friable,  sloughing  base.  It  rapidly  involves  the  whole  of  the  ves- 
tibule and  spreads  to  the  labia  minora. 

(3)  An  induration  surrounding  the  urethral  orifice  leading  to  depres- 
sion, puckering  and  contraction  of  the  orifice  itself,  but  free  from  all 
ulceration  and  proliferation.  This  appears  to  be  of  slow  growth  and 
cUnically  is  a  scirrhus. 

Urethral  growths  are  distinctly  rarer  and  only  11  are  included  in  the 
list  attached  to  this  paper.  Here  again,  two  modes  of  growth  may  be 
recognized. 

(1)  An  irregular,  elongated  ulcer,  involving  the  mucous  membrane 
of  the  urethral  canal,  and  only  exposed  by  urethroscopic  examination. 
The  ulcer  is  usually  situated  on  the  floor  of  the  canal  in  the  distal  seg- 
ment. It  has  the  usual  mahgnant  characters  and  tends  to  extend 
towards  the  urethral  orifice.  It  rarely  involves  the  bladder.  The  case 
described  by  the  author  is  included  under  this  group. 

(2)  A  peri-urethral  induration,  but  free  from  ulceration  imtil  the 
late  stages.  A  definite  tumour  is  formed,  which  tends  to  occlude  the 
urethral  canal,  and  which  involves  the  whole  length  of  the  urethra. 
This  type  is  of  slow  growth  and  approximates  to  the  scirrhus.  In  its 
later  stages  ulceration  occurs  in  the  vagina,  urethra  or  vestibule. 

It  will  be  noted,  therefore,  that  in  all  types  of  growth  the  last  stages 
are  similar,  and  in  an  advanced  neoplasm  it  is  impossible  to  say  whether 
it  was  originally  vulvo-urethral  or  primarily  urethral. 

Extension  takes  place  through  the  inguinal  and  pelvic  lym- 
phatic glands. 

The  condition  rarely  occurs  before  the  age  of  fifty  although 
cases  are  reported  at  a  much  earher  age,  Watson's  case  being 
twenty-seven,  Legueu's  twenty-six,  and  one  of  Mc^NIurty's 
twenty-six.  It  is  most  common  in  the  decades  between  fifty  and 
sixty  and  sixty  and  seventy. 

There  are  practically  always  urinary  symptoms,  diflScult. 
frequent  and  painful  micturition,  haematuria,  or  bleeding  and 
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discharge  from  the  urethra.  Retention  of  urine  from  obstruc- 
tion may  occur.  Pain  is  generally  a  prominent  symptom  and 
may  be  very  extreme  in  some  cases.     In  others  it  is  not  marked. 

The  diagnosis  should  not  present  any  particular  difficulties  and 
by  a  careful  examination  should  be  made  early  in  most  cases, 
as  the  symptoms  are  such  as  to  cause  the  patient  to  seek  relief. 
At  least  it  should  be  made  or  excluded  when  the  patient  does 
present  herself,  and  although  rare,  the  possibiUty  of  mahg- 
nancy  should  always  be  borne  in  mind  in  any  growth  or  indura- 
tion in  or  about  the  urethra.  In  moderately  advanced  and 
advanced  cases  it  is  perfectly  obvious.  Syphihs  primary  and 
tertiary  are  to  be  excluded  as  well  as  simple  caruncle  or  a  benign 
tumor  which  may  or  may  not  have  become  ulcerated.  In  all 
cases  where  doubt  exists  a  piece  of  tissue  should  be  removed  for 
microscopical  examination. 

In  the  advanced  cases  when  infiltration  of  the  tissues  has  oc- 
curred operation  other  than  a  palhative  one  for  drainage  of  the 
bladder  is  useless. 

When  the  growth  is  confined  to  the  urethra  radical  removal 
should  be  attempted  and  some  surprisingly  good  results  have 
followed  this  procedure.  In  general  the  technique  consists  of 
making  an  incision  about  the  urethral  orifice  including  all  the 
diseased  tissue.  The  dissection  is  then  carried  up  under  the 
symphsis  pubis  well  up  to  the  bladder  neck  by  traction  on  the 
growth  and  the  urethra  amputated  through  sound  tissue  and 
the  edges  sutured  to  the  vaginal  mucous  membrane.  Urinary 
control  is  maintained  to  a  surprising  degree  in  many  cases.  Cres- 
son  modifies  this  technique  somewhat  by  using  a  purse  string 
suture  to  pucker  up  the  muscular  tissue  about  the  urethra  at  the 
bladder  neck,  and  the  employment  of  preoperative  drainage  by 
means  of  a  vesico  vaginal  fistula  which  is  closed  later  if  it  does  not 
heal  spontaneously. 

VvTien  the  growth  involves  the  bladder  neck  and  incontinence 
would  result  from  removal,  it  is  better  to  close  the  wound  at  the 
bladder  outlet  and  make  a  permanent  suprapubic  fistula.  McGill 
has  employed  a  suprapubic  opening  to  push  the  growth  down 
towards  the  vulva  where  it  was  excised,  the  wound  healing  spon- 
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taneously  and  the  patient  having  a  permanent  suprapubic 
fistula. 

Cresson  has  collected  the  results  in  25  cases  which  were  sub- 
jected to  a  more  or  less  radical  excision.  Of  the  cases  traced 
about  half  were  apparently  cured,  which  is  quite  encouraging. 
Some  of  the  operations  were  not  very  extensive  being  excisions 
of  one-half  or  one-third  of  the  urethra,  a  strong  plea  for  early 
diagnosis  and  operation. 

Of  the  25  cases: 

Cures  (three  years) 8 

Probable  cures  (two  years) 3 

Recurrence  known 8 

Result  not  known 6 

One  of  these  cases  had  no  recurrence  at  the  end  of  nine  years 
(Vineberg) ;  one,  none  in  four  years  (Boyd) ;  and  a  third  free  at 
the  end  of  six  years  (Peterson). 

I  have  not  been  able  to  find  very  much  on  the  results  of  radium 
treatment  of  cancer  in  this  location.  It  was  certainly  of  no  value 
in  my  case. 

Lequeu  in  1914  reports  an  interesting  case  in  a  girl  of  26  where 
the  disease  was  very  advanced  and  judged  inoperable  but  com- 
plete disappearance  of  the  growth  followed  the  use  of  radium.  Six 
treatments  were  given  of  five  hours  each  externally  without  much 
improvement.  Later  radium  was  introduced  into  the  urethra. 
The  ultimate  result  was  a  cure.  There  was  involvement  of  the 
labia  and  incontinence  of  urine.  Microscopic  examination 
showed  the  growth  to  be  squamous  epithelioma.  Thirty  months 
after  the  disappearance  of  the  cancer,  ureteral  implantation  into 
the  bowel  was  attempted  to  cure  the  incontinence  of  urine  at  the 
patient's  request  as  she  wished  to  be  married.  Death  occurred 
eight  days  later  from  peritonitis.     Autopsy  showed  no  recurrence. 

Shoemaker  in  1916  reports  a  case  in  a  woman  of  fifty  much  bene- 
fited by  radium.  She  had  complete  retention.  The  urethra  was 
hard  and  indurated  like  a  pencil  from  the  meatus  to  the  bladder. 
The  urethral  orifice  was  retracted  and  nodular.  Nine  applica- 
tions of  three  hours  each  with  20  mgm.  of  radium  element  were 
employed.     The  patient  disappeared  considering  herseK  well. 

THE  JOCBXAL  OF   CROLOGT,   VOL.    V,   NO.   i 


342  RICHARD   F.    o'nEILL 

Watson  advocates  the  use  of  radium  after  operation  to  render 
recurrence  less  likely  and  cites  a  case  where  it  was  so  employed. 
A  total  of  600  mgm.  hours  to  the  vulva  and  150  mgm.  hours  to 
the  groins  were  used. 

Kelly  and  Burnham  advise  the  use  postoperatively  of  massive 
doses  of  radium  bromide  500  to  1000  mgm.  for  from  twelve  to 
twenty-four  hours  well  shielded  and  brought  into  intimate  contact 
with  the  affected  part. 

The  literature  of  the  subject  has  already  been  alluded  to  in  part. 
As  regards  cancer  of  the  male  urethra  it  is  scanty.  The  earlier 
cases  have  been  collected  and  tabulated  by  Hall  (1904)  andPries- 
werk  (1907). in  admirable  papers.  Since  than  I  have  found 
cases  reported  by  Peacock,  one,  (1910),  Menard,  one,  (1910),  and 
A.  T.  Cabot,  one  in  1895.  These  have  been  briefly  abstracted 
here  and  a  little  more  fully  two  previously  unreported  cases  from 
the  Massachusetts  General  Hospital.  These  with  a  long  article 
with  an  extensive  bibliography  by  Tanton  1910,  two  cases  re- 
ported by  Barney  in  1907  and  three  mentioned  by  Thompson 
Walker  in  his  book  in  1914,  compose  all  that  I  have  been  able  to 
find  on  the  subject. 

The  literature  on  carcinoma  of  the  female  urethra  is  more 
voluminous.  One  of  the  best  recent  papers  is  by  Watson  who 
quotes  the  previous  writings  on  the  subject  by  Percy,  McMurty, 
Manton  and  Whitehouse  and  adds  some  references  bringing  the 
subject  up  to  1914.  That  same  year  Stark  describes  an  operative 
procedure  and  reports  a  case.  Crosson  in  1915  made  a  study 
of  the  results  in  25  operated  cases,  and  gave  in  detail  a  technique 
which  he  had  developed  and  employed  adding  three  personal 
cases.  Lequeu  in  1914  and  Shoemaker  in  1916  each  report  a  case 
where  radium  was  used  with  success  although  in  the  latter  case 
the  diagnosis  was  chnical  and  the  end  result  unpublished. 

A  list  of  the  important  publications  since  1908  is  added  for 
convenience. 
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TUBERCULOSIS  OF  THE  KIDNEY  COMPLICATED  BY 
IMPACTED  PELVIC  CALCULUS ^ 

H.  A.  FOWLER 

Fortunately  the  occurrence  of  true  stone  and  tuberculosis  in 
the  same  kidney  is  rare.  The  differential  diagnosis  between 
renal  lithiasis  and  renal  tuberculosis,  while  relatively  simple  in 
many  cases,  may  be  extremely  difficult  or  impossible  without 
exploratory  operation. 

Among  the  methods  employed  in  modern  urologic  diagnosis, 
roentgenogi'aphic  examination  is  undoubtedly  the  most  valuable 
in  differentiating  between  the  two  conditions.  The  shadows 
which  are  seen  not  infrequently  in  tuberculous  kidney's,  due  to 
the  deposit  of  lime  salts  in  the  caseous  areas,  are  confusing,  and 
may  be  easUy  mistaken  for  those  of  true  stone  and  lead  to  an 
error  in  diagnosis.  However,  the  occurrence  of  multiple  shad- 
ows, widely  scattered  within  the  kidnej'  area,  the  absence  of 
uniform  density,  and  their  irregular  contour,  will  usually  lead 
to  a  correct  interpretation. 

That  true  stone  and  tuberculosis  does  at  times  occur  in  the 
same  kidney  is  shown  by  a  recent  observation  in  which  the  stone 
was  impacted  in  the  pelvic  ureter,  causing  complete  obstruction. 
The  case  historj^  is  brief!}'  as  follows: 

On  February  24,  1920,  I  saw  in  consultation  with  Dr.  RufRn,  !Mrs. 
L.  W.,  aged,  thirtj'-seven  j-ears,  who  entered  the  George  Washington 
Hospital  on  February'  18,  complaining  of  pain  in  the  right  kidnej'  region 
and  right  iliac  fossa.  The  following  history  had  been  obtained:  Father 
died  at  fifty-two  years  of  Bright 's  disease.  Mother  died  at  thirty- 
seven  years  of  tjTDhoid  fever.  Two  brothers,  aged  twenty-seven  and 
thirty-three  years,  are  in  good  health.  One  sister  is  well  except  for  a 
persistent  headache  for  the  past  two  j-ears.  There  is  no  history  of 
tuberculosis,  cancer,  syphilis,  gout,  rheumatism,  or  other  hereditary 
disease. 

*  Read  at  the  meeting  of  the  American  Association  of  Genito  Urinary  Surgeons, 
Rochester,  Minn. 
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Past  history.  The  patient  was  a  delicate  child.  She  had  diphtheria 
at  two  and  again  at  seven  years  of  age.  There  were  no  complications 
or  sequellae.  The  period  of  adolescence  was  notably  one  of  health. 
At  the  age  of  twenty  years  she  began  to  suffer  with  pain  in  the  left 
kidney  region.  The  diagnosis  of  renal  colic  was  made  at  that  time. 
These  attacks  recurred  at  interv-als  of  three  to  five  months.  At  the 
age  of  twenty-one  years  an  X-ray  examination  showed  a  stone  in  the 
left  kidney.  In  February  of  the  following  year,  1905,  a  stone  was 
removed  from  the  left  kidney  by  Dr.  Geo.  Ben  Johnson,  of  Richmond. 

She  was  married  in  1907,  at  the  age  of  twent\'-four  years. 

Ten  years  after  the  first  operation,  May,  1915,  she  was  operated  upon 
by  Dr.  ^Moore,  of  Alexandria,  and  a  stone  the  size  of  a  bean  was  removed 
from  the  same  (left)  kidney.  Two  years  later,  INIarch,  1917,  she  was 
examined  by  Dr.  Hagner  at  the  Garfield  hospital,  Washington.  Both 
ureters  were  catheterized,  and  an  X-ray  examination  was  made  of  the 
kidneys.  A  stone  was  found  in  each  kidney,  the  larger  one  being  on 
the  right  side.  Three  months  later,  while  in  Richmond,  she  was  seized 
with  a  severe  attack  of  pain  in  the  right  side  which  was  diagnosed  renal 
cohc.  Returning  to  Alexandria  she  was  operated  upon  for  appendicitis 
and  a  health}'  appendix  removed. 

In  October,  1918,  she  had  influenza,  during  the  epidemic  of  that 
year.  Following  her  recover}'  from  this,  she  had  repeated  attacks  of 
colic  requiring  morphia  to  control.  She  was  treated  bj'  a  chiropractor, 
who  gave  spinal  massage.  At  this  time  she  began  to  lose  weight. 
During  the  next  six  months  she  lost  25  pounds. 

In  July,  1919,  while  at  the  sea-shore,  she  was  suddenly  seized  with 
a  sharp  pain  in  the  right  kidney.  Thereafter  she  was  unable  to  lie 
prone  on  account  of  pain  which  was  relieved  only  by  being  propped 
up  with  pillows.  She  returned  to  Alexandria  the  following  September, 
suffering  with  severe  pain  in  the  right  hypochondriac  region.  An 
X-ray  examination  at  this  time  showed  a  stone  in  the  right  kidney. 
In  November  she  had  a  severe  attack  of  cohc,  localized  in  the  right 
kidney.  She  was  treated  bj*  a  homeopathic  ph\'sician  for  a  time,  and 
finally  consulted  Dr.  Ruffin. 

Habits.  Xo  irregularities  or  excesses  in  mode  of  li\'ing.  She  has 
never  been  pregnant.  Her  usual  weight  is  150  pounds.  She  now 
weighs  126  pounds.  Her  present  illness  is  a  continuation  of  her  pre^'ious 
illness.  During  the  past  three  months  she  has  been  suffering  with  a 
dull  pain  in  the  right  kidney  and  the  right  ihac  fossa. 
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During  the  first  period  of  twelve  days  that  she  remained  in  the  hos- 
pital, the  temperature  ranged  between  97°  and  99.8°  running  a  mildly- 
septic  course.  Examination  of  the  blood  gave  a  red  cell  count  of 
4,200,000,  leucocytes  15,000,  haemoglobin,  60  per  cent.     The  urine 


Fig.  2.  Extensive  Destruction  Right  Kidney  by  Tuberculosis. 
IS  Seen  Lying  Free  in  the  Pelvis 


The  Stone 


was  clear,  persistently  alkalin,  of  normal  gravity,  and  repeated  exami- 
nation showed  only  an  occasional  red  cell,  a  few  leucocytes,  and  triple 
phosphate  crystals.  Tubercle  bacilli  were  never  found  in  the  urine. 
Physical  examination  showed  nothing  of  note  except  a  mass  in  the 
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right  upper  quadrant  of  the  abdomen.  The  report  of  an  X-ray  exami- 
nation, made  on  February  21,  is  as  follows:  Examination  of  the  gall- 
bladder region  shows  no  abnormaUty.  Examination  of  the  urinary 
tract  shows  two  shadows  of  calcified  bodies;  one  on  the  right  side  and 
one  on  the  left.  The  one  on  the  left  side  is  about  the  size  of  a  navy 
bean,  and  is  probably  a  stone  in  the  pelvis  of  the  left  kidney.  The 
one  on  the  right  side  is  about  three  cm.  long  and  1.5  cm.  wide  and  is 
on  a  level  with  the  third  lumbar  vertebra  and  close  to  it.  This  has 
the  appearance  of  a  stone  in  the  right  ureter,  or  possibly  in  the  pelvis 
of  an  enlarged  and  displaced  right  kidney.  There  is  an  indefinite 
shadow  on  the  right  side  which  may  be  that  of  a  much  enlarged  kidney. 
Final  diagnosis  in  this  case  should  be  made  after  catheterization  of  the 
ureter  (Christie). 

Such  were  the  data  obtained  previous  to  our  visit.  Examination  of 
the  abdomen  showed  a  large  mass  in  the  upper  right  quadrant,  firm 
but  elastic,  smooth,  and  not  very  tender.  It  reached  the  mid-hne  in 
front,  extended  shghtly  below  the  level  of  the  umbihcus,  and  dis- 
appeared beneath  the  right  costal  border.  Tympany  was  present  over 
the  mass  in  front.  On  bimanual  examination  it  was  sUghtly  but  defi- 
nitely movable.  It  was  thought  to  be  an  enlarged  kidney,  but  the 
exact  nature  of  the  swelling  was  not  apparent. 

Double  ureteral  catheterization  with  X-ray  catheters  was  done. 
The  left  catheter  passed  easily  to  the  pelvis,  and  clear  urine  was  ob- 
tained, free  from  infection  but  containing  a  few  red  cells,  and  corre- 
sponding in  character  to  the  catheterized  bladder  urine.  The  right 
catheter  passed  a  distance  of  26  cm.  meeting  an  impassable  obstruction. 
No  urine  could  be  obtained  from  this  side.  An  X-ray  examination  was 
made  with  the  cystoscope  and  catheters  in  place.  The  plates  show  the 
tip  of  the  left  catheter  close  to  the  stone  which  is  undoubtedly  in  the 
left  pehds.  The  tip  of  the  right  catheter  passes  along  side  the  stone 
for  a  distance  of  about  one-half  its  vertical  diameter  where  further 
progress  was  arrested. 

It  was  apparent  that  the  stone  on  the  right  side  was  producing  com- 
plete obstruction  of  the  right  ureter  at  its  junction  with  the  pelvis. 
As  no  secretion  could  be  obtained  from  this  side,  we  were  unable  to 
determine  the  nature  of  the  tumor,  but  it  was  unquestionably  connected 
with  the  right  kidney. 

Operation,  March  9,  1920.  At  operation  the  stone  was  readily  felt 
deeply  behind  the  greatly  enlarged  kidney.  While  palpating  the  stone, 
it  sHpped  suddenly  away  from  the  finger,  upwards  into  the  pelvis.     The 
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mass  was  then  freed  from  its  bed,  delivered,  and  excised.  It  was  not 
until  the  greatly  enlarged  and  manifestly  diseased  kidney  was  excised 
and  sectioned  that  we  had  a  clue  as  to  its  pathology.  It  presented 
multiple  typical  tuberculous  abscesses,  involving  the  pyramids.  These 
abscesses  were  filled  with  thick  pus  and  caseous  material.  There  was 
no  deposit  of  lime  salts.  The  stone,  previously  felt,  was  lying  free  in 
the  pelvis.  Convalescence  was  unusually  smooth  and  rapid.  The 
patient  left  the  hospital  on  the  thirteenth  day,  with  the  wound  soKdly 
healed. 

The  pathologist  reported  as  follows:  There  is  almost  complete 
destruction  of  the  parenchyma  with  a  pronounced  granulomatous 
increase  of  the  connective  tissue  elements.  Sections  show  masses  of 
chronic  tuberculous  granulation  tissue  with  considerable  necrosis  among 
which  are  many  ill-defined  tubercles.  In  the  most  distal  parts  of  the 
cortex  a  few  glomeruli  and  uriniferous  tubules  are  present,  but  all  show 
considerable  round  cell  infiltration  and  encroachment  of  the  tuberculous 
process.  AU  the  tuberculous  mass  is  apparently  encapsulated,  no 
perinephritic  tuberculous  lesions  being  found. 

Remarks.  This  is  the  first  instance  I  have  observed  of  renal  tuber- 
culosis complicated  by  a  true  stone  in  the  same  kidney.  I  assume  the 
condition  is  unusual  and  relatively  rare.  In  this  case  the  fact  that  the 
stone  was  impacted,  producing  complete  obstruction  of  the  ureter, 
adds  further  interest  from  the  standpoint  of  diagnosis.  By  reason  of 
the  occlusion  we  were  unable  to  obtain  any  secretion  from  the  right 
kidney,  and  were  unable,  therefore,  to  determine  the  nature  of  the 
tumor  mass  before  operation.  The  real  pathology  was  not  suspected 
until  the  excised  kidney  was  examined. 

The  calculus  was  the  size  of  a  large  bean,  greyish  white  in  color, 
with  a  rough  surface. 

It  appears  most  probable  that  the  calculus  formation  preceded 
the  infection  with  tuberculosis.  We  know,  for  instance,  that 
three  years  previously  examination  by  X-ray  and  ureter  catheter 
showed  a  calculus  in  the  right  kidney  larger  than  the  recurrent 
stone  on  the  left  side.  This  calculus  had  doubtless  been  present 
for  a  considerable  time.  The  symptoms  at  that  time  were  those 
of  renal  lithiasis.  No  mention  is  made  in  the  history  of  tubercu- 
losis having  been  found  or  even  suspected.  There  had  been  no 
bladder  symptoms,  and  none  developed  later.  It  is  more  than 
likely  that  infection  of  the  bladder  would  have  occurred  from  an 
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active  focus  in  the  kidney  in  a  much  shorter  time.  It  was  seven- 
teen months  after  this  examination  that  she  is  said  to  have  had 
influenza  and  began  to  lose  weight  rapidly.  It  is  probable  that 
infection  of  the  kidney  A^nth  tuberculosis  occurred  at  this  time. 
Impaction  of  the  calculus  doubtless  occurred  nine  months  later 
with  the  onset  of  the  severe  sjTnptoms  suggesting  occlusion  of  the 
ureter.  This  probably  accounts  for  the  fact  that  the  bladder 
escaped  infection  as  well  as  the  rapid  destruction  of  the  kidney 
by  the  tuberculous  infection. 

I  have  made  no  search  of  the  literature  for  the  report  of  cases 
of  renal  calculus  and  tuberculosis  occurring  in  the  same  kidney. 
In  his  chapter  in  ^Modern  Urolog>"  O'Neil  says,  ''"\Miile  un- 
doubted instances  of  simultaneous  occurrence  of  renal  calculus 
and  renal  tuberculosis,  and  the  development  of  renal  tuberculosis 
in  a  kidney  previously  the  site  of  calculus,  are  found  in  the  liter- 
ature, the  conditions  are  rare."  In  256  cases  of  renal  calculus 
and  renal  tuberculosis  reported  from  the  records  of  the  Massa- 
chusetts General  Hospital,  no  cases  of  true  calculus  were  found 
in  tuberculous  kidneys  as  opposed  to  the  calculous  deposits,  nor 
were  there  any  cases  of  the  development  of  tuberculosis  in  kidneys 
from  which  calculi  had  been  removed  (O'Neil). 

In  their  paper  on  Roentgenographic  Diagnosis  in  Renal  Tu- 
berculosis, Braasch  and  Olson  state  that  ''Actual  stone  formation 
is  rare  in  tuberculous  kidney.  "\Mien  it  does  occur  it  is  generally 
a  phosphatic  stone,  formed  in  a  locahzed  abscess  with  necrosis 

and  secondary  infection It  may  be  inferred  that 

primary  stone  formation  is  unusual  in  patients  with  renal  tuber- 
culosis." 


FURTHER  CLINICAL  STUDIES  ON  THE  USE  OF  MER- 
CUROCHROME— AS  A  GENERAL   GERMICIDE 

HUGH  H.  YOUNG,  EDWIN  C.  \\TiITE  and  ERNEST  O.  SWARTZ 

From  the  James  Buchanan  Brady  Urological  Institute,  The  Johns  Hopkins  Hos- 
pital, Baltimore,  Md.,  with  the  Aid  of  Funds  granted  by  the  United  States 
Interdepartmental  Hygiene  Board  for  the  Study  of  the  Prevention 
and  Cure  of  Venereal  Disease 

Since  the  publication  in  1919  of  our  preliminary  laboratory 
and  clinical  study  of  "Mercurochrome  220"^  (1),  this  compound 
has  been  used  extensively  in  many  urological  conditions  in  the 
Brady  Urological  Institute  and  in  other  genito-urinary  and 
gj'necological  services  and  dispensaries.  The  satisfactory  results 
in  urological  practice  have  led  to  its  application  in  other  branches 
of  medicine  and  surgery  where  a  deeply  penetrating,  non-irritating 
germicide  of  low  toxicity  and  relatively  quick  action  is  desired. 
As  a  result  of  our  experience  with  this  drug  over  a  period  of  two 
years,  we  beheve  that  our  early  expectations  of  its  great  value 
have  been  realized.  In  many  cases  it  has  proved  effective  where 
other  drugs  have  failed,  and  there  have  been  cases  where  the 
reverse  was  true.  It  is  no  more  a  panacea  for  urinary  infections 
than  is  any  other  disinfecting  agent,  but  it  is  unquestionably  a 
valuable  addition  to  the  comparativelj'-  few  powerfully  germicidal 
substances  which  can  be  applied  to  sensitive  surfaces  such  as 
the  mucosa.  Since  our  first  pubUcation  several  articles  which 
show  the  value  of  Mercurochrome  in  many  different  branches 
of  medicine  have  appeared. 

LITERATURE 

In  ophthalmology  it  has  been  used  extensively  in  infections 
of  the  cornea  and  conjunctiva,  due  to  the  gonococcus  and  to 
other  organisms.     "A  CUnical  and  Laboratory  Report  on  the 

1  Hereafter  the  use  of  the  number  220  will  be  dropped,  and  in  this  paper 
Mercurochrome  will  be  abbreviated  to  M. 
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Use  of  Mercurochrome  in  Ophthalmology"  (2)  was  made  by 
Lancaster,  Burnett  and  Gaus  before  the  Section  of  Ophthal- 
mology at  the  New  Orleans  session  of  the  American  Medical 
Association.  They  reported  only  a  limited  number  of  cases 
treated,  but  the  results  were  such,  in  their  opinion,  as  to  warrant 
a  more  extended  use  of  this  drug  in  ophthalmological  practice. 
The  laboratory  tests  conducted  to  determine  the  activity  of  M. 
in  the  presence  of  tears,  mucus  and  pus  gave  germicidal  values 
which  corresponded  very  closely  to  the  values  given  by  our  tests 
of  this  compound  in  the  presence  of  urine,  serum,  etc.,  due 
allowance  being  made  for  difference  in  diluent  and  medium  and 
difference  in  technique. 

In  the  discussion  of  this  paper,  Travis  (3)  reported  several 
severe  cases  of  chronic  streptococcus  infection  of  the  middle  ear 
in  which  he  had  secured  remarkable  results  by  the  use  of  M.  after 
the  failure  to  secure  results  with  other  drugs  used  over  long 
periods  of  time.  Since  that  time,  in  a  personal  communication. 
Dr.  Travis  has  reported  marked  success  in  long-standing  and 
refractory  cases  treated  by  the  local  use  of  this  drug  alone. 
Later  its  use  in  middle  ear  and  mastoid  infections  was  advocated 
by  Callison  (4)  who  reported  satisfactory  results  achieved  by 
its  use. 

In  the  treatment  of  ophthalmia  neonatorum  Clapp  and 
Martin  (5)  report  that  M.  has  proved  to  be  very  efficacious, 
and  publish  reports  of  a  number  of  cases  in  which  it  was  used 
with  good  results. 

'  DeWitt  (6),  experimenting  with  the  action  of  certain  organic 
mercurial  compounds,  found  that  M.  inhibits  the  growth  of 
the  tubercle  bacillus  completely  at  1:5000  and  partially  at 
1 :  10,000.  These  dilutions  are  50  and  100  times  the  average 
dilution  reconmiended  for  intravesical  use.  M.  in  10  per  cent 
solutions,  but  not  in  less  concentrated  solutions,  kills  the  tubercle 
bacilli  in  twenty-four  hours  so  that  they  will  not  infect  guinea 
pigs.  These  laboratory  findings  naturally  suggest  the  use  of 
M.  solutions  in  the  tuberculous  ulcerating  lesions  of  the  genital 
tract. 


MERCUROCHROME  AS  A  GENERAL  GERMICmE       355 

Mercurochrome  successful  in  curing  chronic  diphtheria  carriers 

Gray  and  Meyer  (44)-  *'Iii  searching  for  a  germicide,  we  had  to 
consider  the  enemy  we  were  engaged  against,  knowing  full  well  his 
predilection  for  hiding  places  in  crj^jts  of  the  tonsil,  between  the  folds 
of  the  mucous  membranes,  in  erosions,  ulcers  and  also  behind  any 
shelter  he  can  find  in  the  nasal  and  pharj-ngeal  passages.  The  report 
by  Young,  White  and  Swartz,(l)  therefore,  on  the  uses  of  the  new 
germicide,  lauding  the  marked  penetrating  and  germicidal  properties 
of  that  drug,  and  demonstrating  that  it  can  be  utilized  in  relatively 
concentrated  solutions  on  the  mucous  membranes  of  the  bladder  and 
urethra  without  causing  irritation,  gave  us  the  suggestion  to  use  this 
germicide  in  an  attempt  to  reach  diphtheria  bacilli  in  the  nose  and 
throat. 

"Of  our  total  number  of  carriers  we  were  able  to  treat,  consecutively, 
thoroughly  and  systematically,  only  90. 

'"Eightj'-eight  of  our  90  carriers  treated  with  IMercurochromes  were 
made  carrier  free  with  an  average  of  only  10.1  treatments,  or  appli- 
cations of  the  germicide,  with  an  average  of  but  12.7  sick  days.  The 
two  extra  sick  days  (19.1  treatments  approximating  10  days)  resulted 
from  one  day  in  the  hospital  without  treatment  before  his  last  culture 
had  been  made,  and  another  day  passing  before  we  were  able  to  obtain 
the  result  of  this  final  culture.  "  The  remaining  two  of  the  90  carriers 
resisted  all  our  efforts  as  they  continued  to  harbor  the  bacilli  in  ton- 
sillar crj'pts  and  in  the  scars  of  a  peritonsillai-  abscess.  One  of  these 
two  was  even  treated  by  having  him  lie  on  his  side,  flooding  the  ton- 
sillar area  with  a  2  per  cent  solution  of  ]M..  and  retaining  it  there  for 
tpn  nv  fifteen  minutes,  but  without  avail  ^'"^  ^>^..ii,-  k...i  to  resort 
-illectomy  in  this  case.     This  pax.  >as  also 

po.sitive  (a  chnical  case),  cleared  up  relati\ely  early  under  the  use  of 
M,  but  the  throat,  although  we  obtained  an  occasional  negative  culture, 
consistently  remained  positive. 

"The  1  per  cent  solution  of  'SI.  was  used  as  a  routine  application  by 
means  of  a  medicine  dropper,  spray  or  swab.  In  the  more  resistant 
cases  we  used  the  2  per  cent  strength,  and  in  cases  showing  any  evidences 
of  congestion  or  irritation,  we  used  the  0.5  per  cent  strength.  When 
persons  complained  of  the  application  of  the  dmg  by  means  of  the 
nasal  swab,  we  used  the  medicine  dropper  and  had  them  hold  their 
heads  back  for  a  minute  or  two  after  the  application,  until  the  drug 
passed  back  into  the  nasopharjmx.     We  relied  on  the  medicine  dropper 
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in  the  nasal  tract  almost  entirely  and  on  the  swab  for  the  tonsils.  In 
patients  with  nasal  obstructions  we  utilized  the  nasal  spray  as  a  means 
to  have  the  germicide  reach  the  organisms. 

"In  addition  to  systematizing  the  treatment  of  diphtheria  carriers, 
we  have  found  that  the  germicide  of  choice  is  a  solution  of  M.  in  0.5,1  or 
2  per  cent  strength.  By  using  this  drug  we  were  able  to  obtain  in  our 
series  of  carriers  of  diphtheria  bacilli  88  carrier-free  persons,  following 
an  average  of  19.1  applications  of  this  solution,  with  an  average  of 
only  12.7  sick  days,  as  compared  to  an  average  of  twenty  three  days, 
the  best  results  we  have  found  recorded  for  a  large  number  of  carriers." 

Use  of  mercurochrome  in  dentistry 

Darnall  (8).  "The  high  germicidal  power  of  M.  coupled  with  its 
lack  of  irritating  effect  and  its  thorough  penetration  made  it  partic- 
ularly suited  to  oral  pathological  conditions. 

''In  gingivitis  and  stomatitis  the  treatment  used  was  practically 
the  same  for  both.  The  membrane  is  dried  and  protected  by  use  of 
cotton  rolls,  and  the  area  touched  with  a  3  per  cent  solution  of  M. 
In  infected  sockets  the  socket  is  washed  out  with  a  strong  antiseptic 
spray,  all  necrotic  tissue  removed,  and  the  solution  carried  down  into 
the  socket  with  a  small  pledget  of  cotton. 

"In  pyorrhea,  after  prophylaxis,  the  teeth  are  isolated  with  cotton 
rolls  buccally  and  lingually,  and  the  surface  dried  as  much  as  possible. 
The  solution  is  carried  down  into  the  pocket  with  a  small  wisp  of  cotton 
wrapped  on  a  broach.  Care  should  be  taken  to  protect  the  crown  of 
the  tooth  from  staining. 

"In  root  resection,  after  curettement,  the  cavity  is  touched  with 
a  3  per  cent  solution  of  M.  In  putrescent  root  canals  it  is  our  belief 
that  this  germicide  will  prove  to  be  as  efficient  as  any  used  in  this 
branch. 

"This  drug  is  especially  suited  to  the  treatment  of  gingivitis  and 
stomatitis.  A  3  per  cent  solution  was  used  with  impunity  in  all  open 
lesions,  no  irritation  resulting.  The  best  results  are  obtained  by  drying 
off  the  part  affected  and  applying  the  solution  not  oftener  than  every 
other  day. " 

Reports  by  letter  or  in  person 

In  order  that  we  might  not  be  carried  away  by  ''the  lively 
expectation  of  important  results  which  is  the  cause  of  such 
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exaggerated  estimates  of  the  therapeutic  values  of  new  reme- 
dies," we  sent  a  questionnaire  to  a  number  of  physicians  and 
surgeons  to  whom  we  had  previously  sent  a  supply  of  M.  for 
clinical  trial,  asking  for  their  opinion  of  its  therapeutic  value  in 
the  conditions  in  which  they  had  used  it. 

RepUes  were  received  from  twenty  physicians  who  had  used 
this  product  in  their  clinical  work.  Their  reports  are  abstracted 
and  included  in  this  paper  for  the  clinical  data  submitted  to  us. 
WTierever  details  were  given  in  the  case  histories,  the  cases  were 
incorporated  in  our  tables.  The  attached  tables  give  results  of 
the  questionnaires  and  the  repHes  received. 

We  wish  to  express  our  thanks  to  Surgeon-General  Ireland 
for  reports  received  from  the  various  army  camps  and  hospitals 
and  to  the  fine  spirit  of  cooperation  in  the  medical  corps. 

It  is  scarcely  necessary  to  call  attention  to  the  great  difficulty 
of  securing  reUable,  accurate  data  of  clinical  results  in  the  treat- 
ment of  urethritis,  both  specific  and  non-specific,  in  our  general 
dispensaries.  A  large  majority  of  the  cases  do  not  cooperate 
with  the  physician,  and  a  still  greater  percentage  discontinue 
treatment  just  as  soon  as  annoying  symptoms  such  as  pain 
and  discharge  have  disappeared. 

Drs.  Scott  and  O'Malley,  working  in  the  United  States  PubUc 
Health  Venereal  CUnic  at  Mercy  Hospital,  Baltimore,  found  the 
stain  caused  by  M.  to  be  very  serious  objection  to  its  use  in  acute 
gonorrhea  in  public  dispensaries.  The  stains  are  easily  removed 
from  the  hand  and  skin  by  the  use  of  acid  alcohol,  vinegar, 
permanganate  and  oxahc  acid  solution,  sweet  spirits  of  nitre, 
Dakin's  or  Harrington's  solutions,  but  stains  on  the  clothing 
are  more  persistent  and  may  present  tell-tale  evidence  of  a  condi- 
tion which  the  patient  does  not  care  to  have  known.  As  we 
anticipated  early  in  our  work  with  M.  we  have  found  the  stain 
to  be  a  serious  objection  to  its  use  by  the  patient. 

Laboratory  tests.  The  work  of  Swartz  and  Davis  (9)  estabUshed 
the  fact  that  solutions  of  M.  in  a  strength  of  1 :  16,000  will  kill 
the  gonococcus  in  twenty  minutes  in  vitro;  1:800  I\I.  solution 
in  urine  kills  B.  coH  in  one  minute,  whereas  1:100  acriflavin 
requires  one  hour  to  kill  B.  coU  in  urine.     In  50  per  cent  dog 
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serum  M.  0.5  per  cent  kills  B.  coli  in  one  minute,  whereas  acri- 
flavin  0.5  per  cent  fails  to  kill  B.  coli  in  one  hour. 

Acute  urethritis.  Solutions  of  1  per  cent  are  as  a  rule  well  toler- 
ated by  the  urethra,  and  we  have  used  as  high  as  5  per  cent 
solutions  in  the  urethra  in  some  instances.  Occasionally,  a  1  per 
cent  solution  may  prove  to  be  irritating  and  a  weaker 
solution  must  be  employed.  This  is  in  accord  with  clinical 
experience  in  the  use  of  any  antiseptic  in  the  urethra.  In  our 
work,  complaint  of  burning  other  than  a  temporary  smarting 
has  been  very  infrequent.  It  is  our  opinion  that  solutions  of 
0.25  to  0.5  per  cent  are  sufficiently  concentrated  to  produce  a 
satisfactory  germicidal  effect  in  the  urethra  and  are  always 
non-irritating.  Emphasis  should  be  laid  on  the  desirability  of 
using  fresh  solutions,  as  Swartz  and  Davis  have  shown  that 
the  solutions  deteriorate  on  standing.-  In  spite  of  the  high  test 
tube  germicidal  activity  of  these  solutions,  the  results  obtained 
by  local  use  of  these  solutions  in  acute  gonorrhea  have  not 
been  vastly  superior  to  those  obtained  by  the  intelligent  use 
of  other  drugs.  The  introduction  of  the  water  soluble  sodium 
salt  and  the  abandonment  of  the  use  of  the  alkali  soluble  form 
of  the  drug  is  responsible  for  a  diminution  in  the  amount  of 
irritation  produced  by  these  solutions.  Excess  of  free  alkali 
proved  irritating  to  the  mucosa  of  the  urinary  tract.  Cases 
reported  in  our  first  paper  (1)  were  treated  with  solutions  made 
from  the  alkali-soluble  dye.  Cases  reported  in  this  paper  were 
all  treated  with  the  later  water-soluble  compound.  The  stain 
led  a  number  of  patients  to  discontinue  treatment  and  has  been 
a  factor  in  preventing  the  accumulation  of  accurate  clinical  data 

2  This  drug  which  is  a  bisodium  salt  of  dibrom-oxymercury  fluorescein  was 
originally  prepared  in  our  laboratories  in  the  Brady  Urological  Institute  as  the 
free  acid  soluble  in  the  theoretical  amount  of  alkali.  Although  the  preparation 
of  the  solution  in  this  way  was  quite  satisfactory  under  chemical  control,  it  was 
not  suitable  for  use  by  the  average  physician,  and  we  had  reports  of  irritation, 
due,  doubtless,  to  the  presence  of  excess  alkali.  Later,  Messrs.  Hynson,  West- 
cott  &  Dunning,  Baltimore,  prepared  a  satisfactory  water-soluble  sodium  salt. 
Germicidal  tests  on  solutions  of  this  salt  have  shown  that  it  is  equal  in  germicidal 
value  to  the  earlier  alkali-soluble  form.  The  preparation  and  chemistry  of  the 
drug  have  been  presented  elsewhere.  (E.  C.  White:  Mercury  Derivatives  of 
Phthaleins.    Jour,  of  the  Amer.  Chem.  Soc,  42,  2355  (1920)  ). 
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as  to  the  germicidal  efficiency  of  the  dye  in  vivo.  In  acute 
gonorrhea  (100  cases)  we  were  able  to  render  the  urethral  dis- 
charge microscopically  free  from  organisms  in  an  average  of  16.8 
days,  and  in  a  great  many  cases  no  gonococci  were  found  after 
the  first  week.  The  length  of  time  necessary  to  render  the 
discharge  organism-free  depends,  within  certain  limits,  on  the 
frequency  of  treatments  and  on  the  length  of  time  the  drug  is 
retained  in  the  urethra.  In  some  of  the  cases,  the  treatments 
were  often  four  days  apart,  while  in  others  they  were  given 
several  times  a  day,  by  which  technique  the  best  results  are 
obtained.  INI.  should  be  continued  several  days  after  the  gono- 
coccus  has  disappeared.  Then  gradually  discontinuing  the  use 
of  the  drug  in  these  cases  and  substituting  copious  hot  irrigations 
of  weak  permanganate,  silver  nitrate  or  acrifiavine,  the  discharge 
ceases  and  early  cures  are  effected,  ^l.  has  shown  up  as  an 
excellent  agent  for  injection  in  gonorrhea,  but  the  deep  pene- 
tration of  the  gonococcus  into  urethral  glands  and  prostate  make 
quick  sterilization  difficult  for  any  drug.  In  cases  seen  in  the 
first  24  hours,  very  quick  cures  have  been  obtained.  We  have 
not  seen  any  stricture  formation  that  we  felt  was  due  to  the 
drug  such  as  has  been  described  after  the  use  of  other  antiseptics. 
We  have  not  seen  the  severe  reactions  reported  to  us  by 
Kleiner  (10). 

Chronic  urethritis.  In  the  treatment  of  the  chronic  infections 
the  value  of  M.  is  that  of  a  quick-acting,  penetrating,  non-toxic 
and  non-irritating  germicide  of  great  power.  The  most  satis- 
factory results  obtained  by  the  use  of  M.  in  the  urethra  were  in 
chronic  urethritis.  Used  as  an  instillation  and  combined  with 
needed  instrumentation  the  results  have  been  very  satisfactory. 
This  with  but  few  exceptions  is  the  consensus  of  opinion  of  the 
men  who  replied  to  our  questionnaire.  Very  satisfactory  results 
were  also  reported  in  non-specific  urethritis. 

In  chronic  posterior  urethritis,  associated  with  chronic  pros- 
tatitis and  vesiculitis,  its  beneficial  action  has  been  clearly 
demonstrated.  We  have  recovered  the  dye  from  the  prostatic 
secretion,  obtained  by  massage,  more  than  a  week  after  its  in- 
jection into  the  urethra.    The  purulent  secretion  expressed  by 
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massage  two  or  three  days  after  injection  is  often  stained  a  deep 
pink.  Our  procedure  in  these  cases  was  as  follows :  The  urethra 
was  irrigated  and  the  bladder  was  filled  with  sterile  water,  normal 
salt  or  weak  permanganate  solution.  The  prostate  and  vesicles 
were  massaged  and  stripped.  The  bladder  was  then  emptied  by- 
voiding  and  the  M.  solution  placed  in  the  posterior  urethra  by 
means  of  a  Keyes  posterior  instillator,  or  forced  back  into  the 
prostatic  urethra  by  small  hand  syringe   (rubber  bulb  type). 

Roberts  (11)  reports  having  obtained  the  dye  from  the  seminal 
vesicles  two  weeks  after  its  injection  into  the  vas  (vasotomy)  in 
cases  of  chronic  seminal  vesiculitis.  Cunaming  (12)  also  reports 
very  satisfactory  results  with  this  treatment. 

In  non-specific  urethritis  Grantham  (8)  reports  prompt  sterili- 
zation of  the  canal  by  the  use  of  a  2  per  cent  solution  retained  for 
ten  minutes,  three  times  a  day. 

Cystitis.  The  results  obtained  in  many  cases  of  old,  long- 
standing cystitis  have  been  very  remarkable.  As  is  to  be  ex- 
pected with  the  use  of  any  antiseptic  in  this  location  and  in  the 
various  types  of  infections,  we  have  failed  to  eliminate  the  in- 
fection and  render  the  urine  germ-free  in  a  certain  number  of 
cases,  in  some  of  which  we  have  found  the  prostatic  secretion 
infected  and  in  others  the  kidneys. 

While  there  is  some  difference  of  opinion  as  to  the  irritating 
qualities  of  the  drug,  and  as  to  its  value  in  acute  infections,  there 
is  practically  unanimous  agreement  as  to  the  great  value  of  M. 
in  chronic  infer  dons  of  the  urinary  tract,  especially  those  due  to 
B.  coli.  Vaiious  observers  report  the  clearing  up  of  some  of 
these  old  cases  with  a  few  instillations  of  1  per  cent  solutions. 
These  cases  are  usually  due  to  colon  bacillus.  The  drug  does  not 
yield  such  striking  results  when  used  in  the  coccus  infections  of 
the  bladder  or  kidney  pelvis.  This  clinical  finding  is  in  agree- 
ment with  laboratory  results  recently  obtained  by  J.  H.  Hill, 
bacteriologist  to  the  Brady  Institute.  In  a  50  per  cent  serum 
medium  M.  has  been  shown  to  be  more  effective  against  B.  coli 
than  against  Staphylococcus  aureus.  The  former  is  killed  in  one 
minute  by  a  1 :  200  dilution  of  the  drug  but  not  by  a  dilution  of 
1 :300.     To  kill  Staphylococcus  aureus  under  the  same  conditions. 
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a  dilution  of  1:50  is  required,  showing  a  ratio  of  4:1  in  favor  of 
B.  coli.  In  exposures  of  one  hour  in  the  same  medium  B.  coli 
is  killed  by  a  dilution  of  1:600;  Staphylococcus  aureus  by  1:200. 
We  have  seen  no  bad  results  from  its  use,  but  occasional  cases 
complain  of  burning;  these  are  the  exceptions  to  the  rule.  We 
formerly  thought  that  the  presence  of  residual  urine  was  a  contra- 
indication to  the  use  of  M.  We  have  since  used  it  in  cases  with 
large  residual,  with  no  irritation  and  with  good  results,  i.e., 
complete  steriUzation.  We  do  not  know  whj-  a  0.5  per  cent 
solution  should  prove  to  be  irritating  in  an  occasional  patient 
and  not  at  all  ii'ritating  in  most  other  cases.  We  feel  that  the 
preliminary  irrigation  of  the  bladder  with  sterile  water  or  normal 
salt  solution  to  cleanse  the  bladder  is  essential.  The  solutions 
of  2vl.  should  then  be  injected  into  the  bladder  and  retained  as 
long  as  possible.  This  may  be  repeated  as  often  as  three  times 
a  daj',  depending  on  the  tolerance  of  the  patient.  As  the  object 
is  to  steriUze  the  bladder  quickly,  at  least  two  treatments  daily 
should  be  given  if  possible.  It  is  best  to  begin  \\ith  a  weak 
solution,  0.5,  and  increase  the  strength  of  the  solution  to  1  per 
cent  in  a  day  or  two,  though  in  many  cases  two  injections  of  1 
per  cent  solution  daily  are  well  borne.  Solutions  should  be  made 
fresh  and  kept  in  colored  bottles  as  there  is  some  deterioration 
in  solutions  kept  a  long  time,  with  consequent  loss  of  germicidal 
power. 

There  has  been  a  marked  reUef  reported  in  cases  of  tuberculous 
cystitis  treated  by  daily  instillations  of  IVI.  We  have  not  seen 
any  cases  where  cure  was  obtained  in  tubercular  cystitis  by  its 
use. 

We  have  not  seen  any  toxic  sjTnptoms,  nor  have  we  had  reports 
of  such,  produced  by  the  use  of  ^1.  solutions  in  the  genito-urinary 
tract.  We  have  not  seen  any  compUcations  which  we  felt  might 
fairly  be  ascribed  to  the  use  of  the  drug.  In  some  cases  the 
rapidity  with  which  a  foul  purulent  cystitis  of  long-standing 
becomes  sterile  and  the  urine  clear  and  free  from  pus  is  re- 
markable. 

Pyelitis.  A  large  number  of  cases  of  pyelitis  were  treated  with 
M.     The  incomplete  records  prevent  accurate  statistical  studies 
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as  to  the  relative  efficiency  of  this  drug  and  of  silver  nitrate 
which  is  in  common  use.  As  a  result  of  our  experience,  we  feel 
that  M.  has  about  as  great  a  germicidal  action  in  the  renal  pelvis 
as  1  per  cent  silver  nitrate  solution,  and  has  the  added  advantage 
of  not  producing  the  painful  reaction  usually  noted  after  the  use 
of  the  silver  solution.  A  reaction  following  pelvic  lavage  with 
]M.  is  rare  in  our  experience.  We  have  not  seen  any  evident 
toxic  symptoms  produced  by  its  use.  In  resistant  cases,  the  use 
of  M.  alternately  with  silver  nitrate  solution  seems  to  be  efficaci- 
ous where  results  cannot  be  obtained  by  the  use  of  either  one  alone. 
As  many  cases  of  ''pyelitis"  are  due  to  foci  of  infection  else- 
where (teeth,  tonsils,  etc.),  cures  are  often  impossible  from  pelvic 
lavage  alone. 

An  objection  to  the  use  of  M.  in  the  kidney  is  the  persistence 
of  the  stain  which  may  interfere  with  the  colorimetric  reading  of 
the  phenol-sulphonephthalein  output.  The  technique  used  in 
pelvic  lavage  is  that  described  in  our  former  publication  (1). 

Venereal  ulcerations.  Venereal  ulcerations  (chancroids,  bu- 
boes, etc.)  almost  without  an  exception,  when  dressed  with  M. 
(either  the  solution  or  the  paste)  promptly  become  cleaner  and 
the  granulations  healthy  looking.  Bowman  (14)  reports  less 
contraction  after  healing  of  ulcers  which  have  been  treated  with 
M.  Buboes  dressed  with  M.  gauze  heal  very  rapidly,  and  the 
period  of  disability  is  materially  shortened.  The  results  obtained 
are  splendid,  the  only  objection  being  the  stain. 

Other  uses  of  M.  Randall  (15)  uses  M.  to  keep  operative 
wounds  of  the  genitalia  sterile,  and  Healy  (16)  used  it  on  vulvar 
ulcerations  with  good  results.  Baca  (34)  reports  unusually  good 
results  obtained  in  carbuncles  which  had  resisted  the  use  of 
Dakin's  solution  for  a  prolonged  period.  When  the  cavities  were 
packed  lightly  with  gauze  saturated  with  M.  there  was  an  imme- 
diate cleaning  of  the  wound  and  a  rapid  healing. 

Used  instead  of  tincture  of  iodine  to  prevent  infections  in 
shop  injuries,  M.  is  proving  very  satisfactory  in  industrial  surgery 
(De  Hart)  (18).  It  does  not  irritate  the  epidermis  and  inflam- 
matory reaction  disappears. 
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Chronic  discharging  sintises.  We  have  found  M.  particularly 
valuable  in  discharging  sinuses,  especially  those  following  removal 
of  tuberculous  kidneys  or  epididjTiies.  We  also  have  reports 
from  sanatoria  for  tuberculosis  attesting  its  value  in  various  forms 
of  discharging  sinuses  and  fistulae.  A  1  per  cent  M.  solution 
may  be  injected  gently  into  a  fistula  with  impunity  daily.  Its 
low  toxicity  and  the  escape  of  the  excess  fluid  makes  it  much 
safer  than  bismuth  paste  in  the  treatment  of  deep  sinuses. 

ABSTRACTS   OF   CLINICAL  RESULTS   OBTAINED   BY   OTHER 

OBSERVERS 

The  folloA\'ing  are  abstracts  of  reports  and  letters  sent  in 
answer  to  our  questionnaires  as  to  the  results  obtained  with  M. 

Keayiey  (19).  A  report  from  United  Siat  -  IVaval  Hospital  at 
Brookhm,  covering  about  ten  weeks  use  of  M.  states  that  the  results 
in  the  treatment  of  acute  gonorrheal  urethritis  by  the  injection  of 
1  per  cent  and  2  per  cent  solutions  four  times  per  day  have  been  most 
satisfactor3\  The  purulent  discharge  gradually  ceases  in  from  seven 
to  ten  days  and  the  smears  become  negative  in  about  the  same  time. 
No  complaint  was  made  of  irritation  and  the  stain  of  the  dj'e  seemed 
to  be  the  greatest  objection  to  its  use.  Veiy  good  results  have  been 
obtained  in  treatment  of  chancroids  by  immersion  of  sore  in  lp3r 
cent  M.  for  fifteen  minutes  everj-^  two  or  three  hours. 

KUngensmith  {20).  A  report  from  -Major  Klingensmith  at  the 
United  States  Army  General  Hospital  No.  41  gives  results  with  M. 
in  27  cases  of  chronic  gonorrhea.  The  hospital  records  did  not  permit 
of  great  elaboration,  and  detail;  20  cases  were  cured,  7  cases  were  not 
cured.  Average  number  of  treatments  per  day  per  patient,  2  to  6. 
Average  nmiiber  of  days  for  a  cure,  25.  Average  number  of  days 
the  7  uncured  cases  were  treated,  34.  These  27  cases  were  all  chronic, 
and  all  had  been  under  treatment  for  long  periods  of  time,  with  other 
agents,  acriflavine  and  protargol.  No  preliminary-  irrigation  was  used. 
Patient  was  required  to  void  before  the  injection  of  M.  No  details 
as  to  complications,  irritation,  etc.  given. 

•  Bowman  {14).  A  report  of  20  cases  of  acute  gonococcus  infection 
of  the  urethra,  both  anterior  along  and  anterior  and  posterior,  treated 
by  the  hand  injection  of  15  M.  twice  a  day,  was  received  from  Major 
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Bowman  of  Camp  Meade.  The  urethral  smears  became  organism 
free  in  from  eight  to  fifteen  days  (average  time  not  given).  One  per 
cent  solution  proved  to  be  somewhat  irritating  and  strength  was  re- 
duced to  0.5  per  cent,  which  proved  to  be  non-irritating.  Details 
of  treatment  not  given,  but  report  states  no  complications  developed 
during  treatment. 

Five  cases  of  chronic  cystitis  due  to  colon  bacillus  infection  were 
treated  by  bladder  irrigations  of  1:500  solution  of  M.  alternating  with 
the  instillations  of  30  cc.  of  5  percent  solution  M.  into  the  bladder. 
The  results  were  very  remarkable.  None  of  the  patients  complained 
of  irritation  or  burning.  There  were  no  toxic  symptoms.  The  urine 
became  negative  and  bladder  free  from  infection  in  from  five  to  ten 
days  (average  not  given).  There  were  no  recurrences  in  this  series. 
In  genital  ulcerations  due  to  chancroidal  and  mixed  infections,  1  per 
cent  and  2  per  cent  pastes  were  used  as  a  dressing.  The  results  were 
excellent  all  the  sores  immediately  cleaning  off  and  healing  in  from 
six  to  twenty  days,  without  contraction  or  complications.  Major 
Bowman  also  used  gauze  saturated  in  M.  to  pack  suppurative  chan- 
croidal buboes  with  very  prompt  healing  and  no  contraction. 

Anderson  {21).  Lieut.  Jas.  K.  Anderson,  M.C.,  U.  S.  A.,  reported 
in  full  detail  13  cases  treated  by  the  use  of  M.;  one  acute  anterior 
gonorrhea,  8  chronic  gonorrheal  urethritises  cases,  2  tubercular  pyeli- 
tides  cases,  1  prostatorrhea,  and  1  verumontanitis.  His  acute  gonor- 
rheal cases  were  promptly  cured,  as  were  three  of  the  chronic  cases.  Five 
of  the  chronic  cases  were  improved  but  not  cured  at  time  report  was 
sent  in.  One  case  of  tuberculous  cystitis  was  improved  by  the  use  of 
M-220.     The  other  case  was  not  appreciably  benefited  by  its  use. 

Sheer  {22).  Skeer  reports  60  cases  treated  with  M.,  36  of  these  were 
acute  anterior  infections  only,  14  were  acute  anterior  and  posterior 
infections,  and  10  were  chronic  anterior  and  posterior  urethritis 
cases.  He  was  able  to  render  the  urethral  discharge  free  from 
organisms  more  quickly  with  M.  than  with  the  silver  protein 
compounds  and  secured  his  best  results  in  the  acute  cases.  In  this 
series  the  discharge  was  rendered  organism-free  in  from  five  to  twenty- 
four  days.  The  average  time  was  not  given,  nor  were  complications 
developing  during  treatment  listed  or  failures  given.  His  method 
was  as  follows:  Four  urethral  injections  of  1  per  cent  M.  were  given 
daily,  the  solution  being  retained  from  three  to  five  minutes  each  timfe. 
The  injections  were  preceded  always  by  urination  to  cleanse  the  urethra. 
Severe  cases  associated  with  edema  and  swelling  were  not  given  local 
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treatment  until  the  acute  sjTnptoms  had  subsided.  A  large  number 
of  these  cases  complained  of  burning  at  the  meatus  for  some  time  after 
the  injection.  As  the  organisms  disappear,  the  injections  are  gradually- 
decreased,  and  when  organism-free,  M.  was  discontinued  and  copious 
irrigations  of  hot  Kmno  4:10,000  were  used,  t.  i.  d.  Patients  were 
considered  cured  when  several  examinations  showed  negative  urethral 
smears,  clear  urine  (a  few  shreds  are  of  no  importance)  negative  pros- 
tate, vesicles,  and  no  stricture  formation  present.  In  treating  the 
cases  of  posterior  urethritis,  he  used  instillations  of  1  per  cent  !M.  in 
a  Keyes  instillator,  after  a  subsidence  of  the  acute  anterior  s\TQptoms. 
Prostate  and  vesicles  were  massaged,  sounds  passed,  and  urethra 
massaged  after  the  pus  had  disappeared.  In  treating  chronic  gonorrhea, 
M.  was  used  as  an  instillation  everj-  other  daj',  and  massage  and  dilata- 
tion used  as  indicated.  Many  of  the  chronic  cases  were  of  long  dura- 
tion, and  organisms  rarely  found  in  the  urethral  smears. 

Young  {23).  Reports  verj-  unsatisfactory  results  in  the  treatment 
of  acute  gonorrhea,  but  its  use  in  chronic  cases  and  in  the  declining 
stages  of  acute  cases,  after  the  use  of  other  antiseptics  for  a  week  or 
ten  daj's,  has  been  most  satisfactory-.  He  reports  one  pyelitis  case 
cured  with  two  injections  of  1  per  cent  into  each  pelvis  and  two  very 
resistant  chronic  cases  greatty  improved  but  not  cured. 

Burn^  {24).  Six  cases  of  chronic  colon  bacillus  cystitis  were  treated 
by  the  use  of  1  per  cent  solution  of  M.  Three  of  these  were  completely 
cured  by  two  or  three  instillations  with  no  reactions.  The  other  three 
vrere  improved  but  not  cured,  and  two  of  these  experienced  marked 
reactions  characterized  by  frequency  and  dysuria  of  several  hours 
duration. 

Robinson  {25).  Ten  cases  of  acute  anterior  urethritis  were  cured 
in  from  four  to  ten  days,  and  seven  other  cases  with  prostatic  and 
seminal  vesicle  involvement  of  long-standing,  one  of  four  years,  two 
of  one  and  one-half  years,  two  of  one  year,  and  two  of  six  months  dura- 
tion— all  showed  marked  improvement.  Seven  cases  of  chronic  ante- 
rior gonorrheal  urethritis  of  from  one  to  four  years  duration  were  treated. 
Five  were  apparent!}'  cured  in  from  one  to  four  weeks,  after  they  had 
resisted  other  treatment  for  a  long  period  of  time.  Two  cases  were 
improved  but  not  cured. 

Estes  {26).  Reports  a  failure  to  render  urine  of  any  case  of  pyelitis 
culturallj-  free  from  organisms.  Cases  improve  up  to  a  certain  point, 
but  do  not  become  sterile.  In  bladder  infections,  especially  the  coccus 
infections,  results  are  very  striking,  the  urine  becoming  bacteria-free 
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in  from  ten  to  fourteen  days.  In  acute  gonorrhea,  it  is  not  so  efficient 
as  acrifiavine  or  protargol,  and  its  action  in  chronic  gonorrhea  is  not 
especially  striking. 

Crowell  {27).  At  the  Crowell  Urological  Clinic  some  very  brilliant 
results  were  obtained  in  cases  of  colon  bacillus  infection  of  the  kidney 
pelvis  and  bladder  by  the  use  of  M.  locally.  In  infections  due  to  other 
organisms  the  results  have  not  been  so  gratifying.  Better  results 
were  obtained  in  chronic  infections  than  in  the  acute  processes.  Some 
very  excellent  results  were  obtained  in  Neisser  infections  and  in  some 
cases  the  results  were  not  at  all  satisfactory.  No  case  reports  or  de- 
tails were  given. 

Kleiner  (10).  Kleiner  reports  excellent  results  in  tubercular 
cystitis  which  had  persisted  for  seven  months  following  nephrectomy. 
A  small  ulcer  of  the  bladder  started  to  heal  promptly  when  jNI.  was  used, 
and  was  entirely  healed  after  twelve  treatments.  Also  reports  one 
case  of  severe  cystitis  associated  with  filiform  stricture  of  the  urethra. 
After  dilatation  of  the  stricture,  cystitis  was  treated  for  one  month  with 
various  antiseptics  with  no  improvement.  Four  daily  instillations 
of  M.  using  30  cc.  of  1  per  cent  solution  and  allowing  it  to  remain  in 
the  bladder,  produced  a  complete  and  permanent  cure  in  five  days. 
A  similar  case  of  cystitis,  due  to  residual  urine  from  a  large  prostate, 
was  completely  and  permanently  cured  by  ten  daily  instillations  of 
1  per  cent  M.  Four  other  cases  of  cystitis — one  due  to  nerve  injury, 
one  to  bilateral  pyelitis,  one  to  chronic  seminal  vesiculitis,  and  one  due 
to  contracted  vesical  neck — which  had  resisted  prolonged  treatment 
by  other  antiseptics,  failed  to  show  any  improvement  when  treated  by  M. 
Thirty  cases  of  acute  and  chronic  gonorrheal  urethritis  were  treated 
by  the  use  of  M.,  but  the  results  were  not  superior  to  the  results  obtained 
by  the  use  of  other  forms  of  treatment.  In  this  series  there  occurred 
four  cases  of  severe  peri-urethral  infection  with  edema  of  the  whole 
penis,  presumably  due  to  the  M.  This  edema  subsided  in  from  ten 
days  to  two  weeks  with  hot  applications  and  cessation  of  all  local 
treatment. 

Neel  {28).  Reports  excellent  results  in  many  cases  of  vaginitis  and 
endocervicitis.  One  case  of  acute  specific  vaginitis  in  a  child  of  four 
years  was  rendered  discharge  and  organism-free  in  six  treatments, 
the  details  of  which  were  not  given. 

Healy  {16).  Reports  three  cases  of  severe  pyelitis  of  pregnancy 
(two  of  them  bilateral  colon  infections)  which  responded  promptly 
to  lavage  of  the  kidney  pelvis  with  one-half  of  1  per  cent  solution. 
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These  cases  had  failed  to  respond  to  active  treatment  with  urinary- 
antiseptics  by  mouth,  diet,  rest,  colon  irrigations,  etc. 

A  marked  improvement  in  a  case  of  resistant  ulcer  of  vulva  was 
obtained  by  the  use  of  one-half  of  of  1  per  cent  M.  as  a  spray,  frequently 
apphed. 

Wilder  {29).  Three  cases  of  chronic  colon  bacillus  bladder  infec- 
tion without  kidney  involvement  were  treated  with  M.  Two  cases 
were  cured  by  four  instillations.  The  other  case  was  markedly'  im- 
proved by  three  instillations,  but  not  cured  at  the  time  this  report 
was  sent  in. 

McComb  (30).  Reported  fair  results  only  with  IM-220  in  gonorrhea; 
had  not  used  the  drug  in  other  conditions. 

Wyyvie  {31).  Two  cases  of  chronic  colon  bacillus  infection  of  the 
bladder  were  cured  by  the  instillation  of  0.5  ^vl.  into  the  bladder.  One 
case  required  7  instillations  and  the  other  13.  Another  case  of  chronic 
colon  bacillus  infection  of  the  bladder  and  kidney  pelves  with  hydro- 
ureters  and  hj^dronephroses  received  instillations  of  0.25  ^I.  (into  the 
bladder  only)  eveiy  sLx  hours  for  three  months  with  no  improvement. 
All  the  cases  reported  in  this  series  complained  of  severe  burning  and 
irritation  following  the  introduction  of  !M.  into  the  bladder.  Xo 
toxic  s}Tnptoms  were  seen  in  B.ny  of  these  cases. 

In  non-gonorrheal  leucorrhea  as  well  as  in  chronic  gonorrhea,  the 
local  use  of  5  per  cent  ^I.  has  been  very  beneficial.  Six  cases  of  acute 
gonorrhea  in  the  female  have  been  cured  by  the  local  use  of  ]M.  while 
it  proved  to  be  of  absolutely  no  value  in  one  other  case.  All  cases 
reported  in  this  series  were  in  the  female. 

Randall  {15).  Reports  three  excellent  results  in  old  dispensary  cases 
of  stricture,  with  an  ahnost  immediate  clearing  up  of  infection  and 
peaceful  urination.  These  were  chronic  colon  infections.  M.  is  now 
used  routinely  after  every  passage  of  a  sound.  It  is  also  used  in  all 
eases  of  prostatism  under  preparation  for  operation.  No  untoward 
results  seen  from  its  use.  It  proved  irritating  in  one  kidney  pelvis.  It 
is  also  used  as  deep  instillation  after  prostatic  massage. 

It  has  not  proved  to  be  superior  to  other  drugs  in  acut«  gonorrhea. 
There  has  been  great  deal  of  complaint  about  irritation,  especially 
when  sealed  in  the  urethra.  It  has  proved  to  be  valuable  in  chronic 
anterior  urethritis,  especially  when  used  with  dilatations.  In  gonor- 
rheal vaginitis  in  children  good  results  are  reported  by  its  use  as  a 
tampon  application. 

It  has 'been  found  to  be  of  decided  value  in  keeping  wounds  about 
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the  genitalia  sterile,  such  as  operative  wounds  for  cure  of  hypospadias 
and  epispadias,  where  perfect  sterility  is  essential  for  healing. 

In  a  recent  letter  Randall  states:  "The  general  feeling  about  Mer- 
curochrome-220  is  concisely  this:  it  is  doing  something  that  nothing 
else  did  before  in  the  clearing  up  of  chronic  infections.  We  have  not 
gotten  uniform  results.  Sometimes  miraculous,  at  others  inert.  Per- 
sonally in  these  latter  cases  I  feel  that  we  have  not,  in  all  probability, 
properly  studied  the  case  and  have  not  gotten  the  drug  to  the  seat 
of  the  infection.  It  has  found  a  place  in  our  regular  treatments  to  the 
exclusion  of  weaker  antiseptics.  I  have  succeeded  in  aborting  five 
cases  of  acute  gonorrheal  urethritis  when  started  within  the  first  thirty- 
six  hours  after  symptoms  appeared  (two  were  primary  attacks) .  I  have 
failed  in  others  but  feel  so  encouraged  that  it  is  always  worth  the  trial. 
In  urethroplastic  work  I  have  obtained  splendid  results,  better  than 
I  have  ever  had  before. 

Snyder  {32) .  Two  cases  of  colon  pyelitis  cured  by  one  or  two  pelvic 
lavages  using  M.  Four  cases  of  severe,  long-standing,  intractable 
cystitis,  complicated  by  stone  or  malignancy  improved  and  made 
comfortable  but  never  rendered  organism-free.  As  a  result  of  his 
experience  with  M,,  he  considers  it  the  "most  valuable  urinary  drug 
available."  The  alkali  soluble  form  caused  more  burning  than  the 
solutions  made  from  the  sodium  salt.  Has  not  used  the  drug  in  acute 
urethral  infections. 

Hinman  (S3).  Fourteen  cases  of  chronic  cystitis  of  colon  bacillus 
type  were  treated  with  M.,  all  with  good  results.  He  states  that  as 
a  result  of  his  experience  with  the  antiseptic,  he  considers  it  one  of  the 
most  valuable  additions  to  urinary  antisepsis.  The  results  obtained 
in  cases  of  chronic  cystitis  that  sometimes  persist  after  prostatectomy, 
following  the  use  of  M.,  have  been  most  remarkable,  infections  some- 
times completely  clearing  after  two  or  three  instillations,  and  if  more 
are  required,  always  being  much  improved.  In  chronic  infections 
of  the  kidney  pelvis,  in  acute  and  chronic  gonorrhea,  results  have  not 
been  superior  to  those  obtained  by  the  use  of  other  antiseptics  in 
common  use. 

Stewart  (34).  "In  the  department  of  pediatrics  Johns  Hopkins 
Hospital  a  1  per  cent  solution  of  M.  has  been  used  in  two  cases  of 
gonorrheal  ophthalmia  and  in  one  case  of  severe  intractable  pneu- 
mococcus  conjunctivitis.  These  three  cases  cleared  up  more  quickly 
than  similar  cases  which  in  the  past  were  treated  with  silver  nitrate 
and  argyrol.  I  might  say  that  we  always  began  treatment  with  one 
instillation  of  1  per  cent  silver  nitrate. 
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"Last  year  (1920)  in  our  diphtheria  service  we  had  a  great  deal 
of  difficulty  for  a  time  in  discharging  patients  clinically  well  because 
of  persistent  positive  nasal  and  throat  cultures.  In  about  twelve 
of  these  children,  including  the  one  with  cleft  palate,  irrigations  of 
the  rhinopharynx  with  saline  solution  were  followed  by  very  careful 
and  thorough  painting  of  the  rhinopharj^nx  with  10  per  cent  !M.  Most 
of  the  cultures  taken  three  succeeding  daj^s  were  negative.  A  few 
remained  positive  and  the  treatment  was  repeated,  this  time  using 
20  per  cent  M.  with  successful  results.  The  same  practice  has  been 
followed  this  year  with  the  children  who  continued  to  have  positive 
cultures  after  recover^'.  We  have  failed  to  obtain  negative  cultures 
after  this  treatment  in  only  two  or  three  instances  and  since  then  these 
children  have  become  negative  and  all  have  been  discharged.  This  is 
a  much  better  record  than  before  the  adoption  of  this  treatment.  I 
would  hestitate  to  say  at  this  stage,  i.e.,  after  the  treatment  of  only 
about  twenty-five  children,  that  mercurochrome  is  invariably  effective 
in  treating  diptheria  carriers,  but  it  certainly  has  proved  so  far  to 
be  the  most  effective  treatment  that  we  have  been  able  to  find." 

Leonard  (35).  "1  have  used  ]\Iercurochrome  in  cases  of  contracted 
bladder  and  infection  of  colon  bacillus,  with  very  beneficial  results. 
The  use  of  M.  cleared  the  infection  entirely.  I  also  used  irrigations 
of  0.25  per  cent  for  12  treatments.  I  have  several  cases  of  severe 
cystitis  with  alkaline  urine  and  large  quantity  of  pus  following  operation 
for  stricture,  external  urethrotomy.  Three  of  the  cases  I  have  in 
mind  now,  the  severe  bladder  condition  has  existed  for  a  period  of 
over  two  to  four  years.  They  also  had  irrigations  of  Mercurochrome 
and  responded  very  nicely  after  treatment  of  several  months.  I  have 
used  it  in  four  cases  of  posterior  urethritis  associated  with  chronic 
prostatitis  and  have  used  irrigations  of  jMercurochrome  from  0.5  per 
cent  to  1  per  cent  and  it  has  been  veiy  helpful  in  connection  with  the 
ordinarj'  systematic  massages. " 

Tankersley  {36).  "I  have  used  Mercurochrome  1  per  cent  solution 
irrigations  of  the  peMs,  of  the  kidney  and  bladder  several  hundred 
times  during  the  last  six  to  eight  months,  and  I  find  it  the  most  sat- 
isfactoiy  antiseptic  for  this  class  of  work  of  any  of  the  solutions.  In 
addition  to  this,  my  work  being  general  surgerj',  I  have  used  it  for 
practically  everything  where  iodine  in  any  strength  could  be  used. 
I  have  had  some  splendid  results  when  injected  between  fragments 
of  bones  in  compound  and  comminuted  fractures,  especially  in  badly 
infected  cases.     I  have  used  it  to  wash  out  appendicial  abscess  where 
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walled  off.  Recently,  in  a  ruptured  ulcer  of  the  stomach,  after  about 
eight  days  I  injected  a  weak  solution  through  the  drainage  tube  down 
to  the  seat  of  the  rupture,  and  drainage  practically  ceased  in  three 
days.  I  am  using  it  now  as  a  routine  in  painting  over  all  wounds, 
clean  or  infected,  and  especially  contused  and  lacerated  tissues  due 
to  accidents,  and  I  must  say  I  get  better  results  than  in  like  treatment 
with  iodine.  I  am  very  much  pleased  with  this  solution  and  wish  to 
congratulate  you  on  giving  us  such  a  splendid  non-irritating  antiseptic. 
I  am  swearing  by  it  but  the  hospital  authorities  are  swearing  at  it. 
The  stain  is  the  only  bad  feature,  something  that  I  do  not  personally 
object  to." 

Clapp  {37).  "Replying  to  your  inquiry  as  to  clinical  experiences 
in  eye  cases  where  M.  was  used,  I  desire  to  say  that  continued  use  in 
gonorrheal  ophthalmia  has  confirmed  my  opinion  as  expressed  in  the 
article  on  'Use  of  M.  as  a  germicide  in  ophthalmia-neonatorum, ' 
J.  A.  M.  A.,  May  1,  1920." 

If  used  early  and  at  short  intervals  (two  hours)  and  in  a  strength 
of  not  less  than  2  per  cent,  it  certainly  causes  a  disappearance  of  the 
organisms  and  lessening  of  the  pus  more  rapidly  than  any  of  the  an- 
tiseptics we  have  used.  It  has  also  seemed  to  arrest  ulcers  of  the  cornea 
secondary  to  infected  conjunctiva  and  restore  the  healing  process 
very  satisfactorily. 

Owing  to  the  disagreeable  staining,  it  is  not  a  preparation  that  lends 
itself  to  treatment  of  the  minor  cases  of  conjunctivitis,  but  in  all  the 
more  severe  forms  of  infection  and  especially  so  in  the  gonorrheal 
types  it  is  a  very  valuable  addition  to  our  armamentarium." 

Roberts  {11).  "I  have  used  Mercurochrome  in  0.25  per  cent  solution 
in  cases  of  seminal  vesiculitis  after  vasotomy  with  good  results.  In 
fact,  I  had  one  case  of  several  months'  duration  in  which  only  one 
of  the  vesicles  was  injected,  resulting  in  a  cure.  In  another  case  I 
put  10  cc.  of  Mercurochrome-220  solution  in  each  side  in  two  weeks 
after  which  he  had  a  nocturnal  emission  containing  so  much  of  the 
medicine  that  he  thought  he  had  a  hemorrhage.  These  cases  were 
chronic  and  of  long  standing.  The  results  were  very  gratifying  and 
gave  promise  of  proving  Mercurochrome-220  to  be  another  good  drug 
to  use  in  these  cases." 

Croioe  {38).  "We  have  used  M.  in  the  oto-larnygological  department 
of  the  Johns  Hopkins  Hospital  during  the  past  year  with  the  most 
gratifying  results.  In  5  and  10  per  cent  solution  it  is  not  toxic,  is 
not  irritating,  and  on  account  of  its  penetrating  properties  is  especially 
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suitable  as  a  bactericidal  agent  in  acute  and  chronic  infections  of  the 
mucous  membrane  lymph-adenoid  tissue  of  the  nose,  throat,  larynx 
and  middle  ear.  In  our  experience  M.  as  a  local  application  has  been 
more  efficacious  and  less  irritating  than  silver  nitrate  solutions,  argyrol, 
methjdene  blue,  gentian  violet  or  any  of  the  phenol  preparations. 

"The  following  are  some  of  the  conditions  in  which  we  have  used 
M.  to  great  advantage: 

''1.  In  acute  coryza  or  acute  pharyngitis  the  application  of  a  10 
per  cent  solution  to  the  mucous  membrane  of  the  nose,  naso-pharynx 
and  pharynx  will  abort  the  attack  if  applied  within  the  first  12  hours 
after  the  onset  of  symptoms.  The  mucus  is  first  removed  with  an 
alkaline  spray  or  swab  and  the  drug  then  applied  on  a  cotton  swab 
will  penetrate  to  the  submucosa  and  have  an  inhibiting  influence  on 
the  organisms  in  the  crypts  and  glandular  elements  of  the  mucosa. 
We  know  of  no  other  drug  that  will  do  this  with  so  little  irritation. 

■"2.  Acute  and  chronic  maxillary  sinus  infections  afford  the  best 
opportunity  for  studying  the  toxicity,  irritating  properties  and  bac- 
teriocidal effects  of  M.  In  all  antrum  infections  the  mucous  and  pus 
should  be  first  removed  by  irrigation  with  a  normal  saline  solution, 
the  sinus  filled  with  the  M.  solution  and  the  trochar  withdrawn.  In 
the  chronic  cases  a  5  per  cent  solution  should  be  used;  in  acute  infec- 
tions a  1  per  cent  solution.  We  have  never  seen  any  toxic  symptoms 
in  any  of  our  series  of  about  150  cases. 

"3.  In  the  post-operative  treatment  of  mastoid  and  ethmoidal  cavi- 
ties M.  is  preferable  to  Dakin's  solution  because  it  does  not  kill  the 
young  granulation  tissue. 

"4.  In  some  cases  of  chronic  suppurative  otitis  media  M.  applied 
to  the  nasal-phar\Tix,  Eustachian  tube  and  middle  ear  will  result  in  a 
rapid  cessation  of  the  discharge.  We  have  used  a  5  per  cent  solution 
in  the  ear  in  a  series  of  about  20  children  and  50  adults  with  no  unto- 
ward symptoms  in  any  cases. 

"If  carefully  and  thoroughly  apphed,  a  20  per  cent  solution  will 
probably  prove  to  be  a  valuable  agent  in  the  treatment  of  ozena, 
\incent's  angina  and  chronic  diphtheria  carriers.  The  main  objection 
to  the  use  of  !Mercurochrome  is  the  inconvenience  caused  by  the  staining 
of  the  skin  around  the  nose  after  the  appHcation  in  the  nasal  cavities. 
This  can  be  prevented  to  a  certain  degree  by  the  Kberal  use  of  cold 
cream." 

Bidgood  (39).  "In  the  Hunterian  Laboratorj^  infected  woimds  in 
dogs  have  usually  been  treated  by  irrigations  of  boric  acid  solution, 
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dichloramin-T  in  oil,  or  with  pure  carbolic  and  alcohol.  Dakin's  solu- 
tion has  also  been  used,  but  the  technique  is  difficult  in  dogs  and  often 
no  treatment  has  been  given.  We  have  recently  used  M.  in  2  to  5 
per  cent  solutions,  once  daily,  with  more  rapid  sterilization  and  healing 
than  with  any  previous  method.  The  simplicity  of  technique  com- 
mends it." 

Gumming  {12).  The  following  interesting  case  is  furnished  by  Dr. 
R.  E.  Gumming,  Chief,  Section  of  Urology,  Walter  Reed  U.  S.  A. 
General  Hospital,  Washington,  D.  C. 

Venereal  history:  Neisser  infection  in  1916.  Was  treated  for  one 
month  and  pronounced  cured. 

Army  history:  Enlisted  in  November  1917,  and  served  overseas 
with  infantry. 

Present  medical  history:  In  May,  1919,  while  on  duty  in  France, 
was  bothered  by  general  weakness.  This  condition  grew  gradually 
worse  with  no  other  symptoms  and  no  apparent  cause  until  July, 
1919,  when  his  urine  began  to  be  bloody  and  urination  became  painful. 
He  was  admitted  to  a  hospital  in  France  on  July  6,  1919,  with  the 
diagnosis  of  cystitis,  acute,  hemorrhagic,  cause  unknown.  Symptoms 
comprised  dysuria,  hematuria  and  extreme  frequency,  small  quantities 
of  urine,  constantly  bloody.  He  was  kept  in  bed  and  improved  with 
treatment  consisting  of  urotropin  and  bladder  irrigations  three  times 
a  day  with  weak  permanganate  solution.  By  the  middle  of  August, 
1919,  at  which  time  he  was  evacuated  to  the  United  States,  the  bladder 
had  improved  a  great  deal  and  the  hematuria  had  ceased.  He  was 
kept  for  ten  days  at  Gamp  Merritt,  New  Jersey,  and  transferred  to 
Walter  Reed  Hospital  about  September  1,  1919.  His  condition  was 
again  more  severe  with  marked  symptoms,  such  as  noted  above.  Blad- 
der urine  cultures  showed  pure  colon  bacillus  infection.  He  was 
treated  with  irrigations  as  follows:  Weak  permanganate,  twice  daily, 
and  on  the  following  days  argyrol  solution  twice  daily — the  treatment 
used  on  alternate  days.  Early  in  September,  1919,  a  cystoscopy 
revealed  a  severe  cystitis,  involving  the  entire  bladder  mucous  mem- 
brane and  extending  well  into  the  sphincteric  region,  with  areas  of 
bulbous  edema  and  a  great  amount  of  peeling  mucosa.  The  following 
diagnosis  was  made:  Gystitis,  chronic,  due  infection  with  colon  bacil- 
lus; Paracystitis,  chronic.  Repeated  cultures  revealed  no  organisms 
other  than  those  noted.  No  evidence  of  tuberculosis  could  be  found 
although  at  the  time  of  recorded  cystoscopy  the  ureters  were  not 
catheterized.    After  the  patient  had  shown  some  improvement  and  was 
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able  to  be  up  and  about,  the  irrigations  were  given  more  frequently, 
the  treatments  alternating  the  use  of  black  silver  salts,  potassium 
permanganate,  and  solutions  of  silver  nitrate.  In  November,  1919, 
it  was  determined  to  discharge  the  patient  on  S.  C.  D.  as  it  was  thought 
he  had  reached  maximum  improvement.  He  was  cystoscoped  again 
and  the  bladder  showed  very  little  improvement  in  appearance  al- 
though the  patient  was  patently  very  much  better.  The  ureters  were 
catheterized  with  difficulty  and  urine  collected  from  each  kidney. 
Both  specimens  were  cloudy  and  contained  an  abundance  of  organisms 
as  proved  by  smear  and  culture.  The  additional  diagnosis  was  made: 
PyeHtis,  bilateral,  chronic,  infection  due  colon  bacillus,  ascending  type. 
The  kidney  pelves  were  lavaged  at  this  examination  with  1  per  cent 
silver  nitrate.  Bladder  treatment  was  then  continued.  In  addition 
to  irrigations,  dietetic  treatment  was  used  and  the  intermittent  use 
of  urotropin.  During  the  first  week  in  December,  1919,  the  patient 
developed  acute  pain  in  left  side,  in  the  region  of  kidney.  He  was 
transferred  to  a  ward  as  a  bed  patient  and  urine  showed  the  findings 
constant  at  other  times,  albumen,  pus  and  some  blood  cells.  A  cystos- 
copy demonstrated  the  fact  that  the  bladder  condition  was  getting  more 
severe  again.  Separate  kidney  urines  again  cultured  colon  bacillus 
and  showed  a  more  massive  infection  on  the  left  side.  Combining 
bed  care  with  daily  irrigations  and  pelvic  lavage  at  the  time  of  cystos- 
copy just  mentioned,  the  evidence  of  acute  pyelitis  disappeared  in  one 
week.  It  was  then  determined  to  use  M.  in  an  attempt  to  improve 
the  pyelitis  and  cystitis. 

The  history  of  this  case  is  given  in  some  detail  in  order  to  show  the 
exact  condition  of  this  individual  patient,  and  the  problem  presented 
for  a  new  agent  in  treatment.      (See  table  on  page  374.) 

Cunaming  also  reports  the  following:  "Since  the  completion  of  this 
report,  some  fifteen  cases  have  been  added  to  the  series  with  an  even 
higher  proportion  of  good  results;  we  are  now  using  M.  as  a  routine 
for  vas  injection. 

"You  will  be  interested  to  know  that  we  have  been  using  ^Mercuro- 
chrome-220  almost  exclusively  for  gonorrhea  since  the  last  report  you 
had  from  us,  and  that  the  results  have  been  highly  satisfactory. " 
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SOME    SPECIAL    CASES    TREATED    BY    MERCUROCHROME    GIVEN    IN 

BRIEF  DETAIL 

Case  1.  Pyelitis,  bilateral  (colon  bacillus).  Sterilized  by  12  treat- 
ments. 

No.  8507  B.  U.  I.,  February  10,  1920,  D.  IM.  H.,  fifty-eight 
married. 

Diagnosis:  Pyelitis,  cystitis,  prostatitis. 

Complaint:  Loss  of  semen. 

Genito-urinary  history,  negative. 

Present  illness:  Began  twelve  years  ago  with  loss  of  seminal  fluid. 
Lately,  difficult  intercourse  due  to  premature  ejaculations;  also  inability 
to  empty  urethra  at  the  end  of  urination.  No  pain  or  dysuria  or 
frequency. 

Examination  of  urine:  slightly  cloudy  in  three  glasses  with  shreds 
and  micro  bacilli. 

Genitalia:  Negative.  Rectal,  prostate  slightly  indurated.  Left 
seminal  vesicle  slightly  indurated  along  outer  edge.  Right  seminal 
vesicle  soft,  slightly  adherent.  On  cystoscopy,  no  residual  urine. 
Small  translucent  cysts  on  vesical  orifice;  otherwise  negative.  Both 
ureters  catheterized,  right  with  some  difficulty.  Specimens  examined 
show  a  bilateral  colon  bacillus  infection;  phthalein  15  per  cent  on  each 
side  in  thirty  minutes.  Prostatic  secretion  contained  pus  cells  and 
bacilli.  Two  pelvic  lavages  with  mercorochrome  cleared  up  the  pyeli- 
tis; bladder  urine,  however,  remained  infected  until  after  twelve  treat- 
ments, once  daily  with  irrigation  of  sterile  water,  followed  by  mer- 
curochrome  instillation  and  occasional  prostatic  massage,  when  it 
becomes  free  from  infection  and  remained  free. 

Case  II.  PyeHtis,  bilateral;  cystitis.  Sterilized  by  4  and  8  treat- 
ments respectively. 

No.  8003  B.  U.  I.,  September  3,  1919.     E.  S.  B.,  forty  nine. 

Complaint:  Patient  complains  of  left  swollen  testicle. 

Past  historj^:  Frequent  attacks  of  rhumatic  fever.  Had  St.  Vitus' 
dance  and  is  very  nervous;  subject  to  headaches  and  dizzy  spells. 

Genito-urinary:  No  venereal  disease.  Some  hesitancy  and  dysuria 
in  the  past.  Sexual  power  markedly  diminished.  Twelve  years  ago 
a  course  of  prostatic  massage. 

Present  illness:  Began  suddenly-  a  few  days  ago  with  an  acute  epididy- 
mitis; since  then  patient  had  frequency  and  dysuria  and  hesitancy. 
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Genitalia:  Negative,  except  swollen  left  epididymis  and  slight  hy- 
drocele on  both  sides.     Prostate  and  seminal  vesicles  indurated. 

Examination  of  urine:  Cloudy  and  microscopical  examination  shows 
bacilli  and  pus.  August  21,  fourteen  days  later,  ureters  catheterized; 
specimens  from  both  sides  show  pus  cells  and  bacilli.  Phthalein 
25  per  cent  on  each  side  in  thirty  minutes.  September  1,  patient's 
ureters  catheterized  and  1  per  cent  AgNOs  injected,  followed  by  reaction 
and  pain. 

September  3  mercurochrome  was  used  for  pelvic  lavage,  no  reaction. 
Four  pelvic  lavages  with  mercurochrome  given  every  other  day  cured 
the  pyelitis.  After  a  further  course  of  prostatic  massage  and  KMNO4 
irrigations  and  four  instillations  of  mercurochrome,  patient  became 
free  from  infection  and  urine  macroscopically  clear,  the  symptoms 
began  to  disappear  and  his  condition  markedly  improved.  On  October 
31  was  discharged  as  cured,  urine  free  from  infection  and  symptoms 
having  all  disappeared. 

Case  III.     Pyelitis,  double.     Sterilized  by  13  treatments. 

No.  8171  B.  U.  I.,  October  3,  1919.     W.  A.  S.,  fifty-one,  married. 

Complaint:  Discharge,  dysuria,  pain  in  back,  painful  ejaculation. 

Genito-urinary :  No  venereal  infection;  hematuria  four  years  ago, 
duration  four  days.  Fourteen  months  ago  second  attack  of  hematuria, 
duration  one  week.  Treated  for  prostatic  trouble  during  the  past 
two  and  a  half  years.  Seven  weeks  ago  swelling  of  left  testicle 
appeared. 

Present  illness:  Began  one  month  ago  with  a  discharge  and  burning 
on  urination  and  frequency  during  the  day;  also  painful  ejaculation 
and  pain  in  the  back. 

Examination  of  urine:  Cloudy  in  three  glasses.  Microscopically, 
showed  large  amount  of  pus  and  many  large  bacilli. 

Genitaha:  Urethral  discharge  contains  pus  and  large  bacilli.  Pros- 
tate and  seminal  vesicles  indurated.  Prostatic  secretion  showed  very- 
large  amount  of  pus.  Cystoscopy  shows  a  reddened  trigone,  injected 
ureteral  openings  and  a  small  diverticulum  in  left  latter  wall  of  bladder. 
Ureters  catheterized  and  specimens  from  both  kidneys  show  pus  and 
bacilli. 

After  three  treatments  with  mercurochrome,  the  pyelitis  cleared 
up  and  no  recurrence  followed  until  November  11  when  catheteriza- 
tion of  ureters  again  showed  infection  of  both  kidneys.  One  treatment 
with  mercurochrome  1  per  cent  promptly  cleared  up  the  infection 
of  the  bladder  urine.     On  December  6  recurrence  followed  and  mer- 
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curochrome  promptly  cleared  the  infection,  ten  treatments  being  re- 
quired (daily  instillations).  Patient  left  December  16  with  urine 
clear  and  uninfected,  feeling  fine  and  symptoms  almost  entirely  gone. 
Prostatic  secretion  still  showed  pus  but  was  markedly  improved. 

On  January  7  patient  returned  for  examination.  Kidneys  were 
free  from  infection  and  patient  says  he  has  improved  remarkably. 

Case  IV.  Prostatic  bar,  chronic  cystitis;  punch  operation.  Steril- 
ized by  mercurochrome. 

No.  8425  B.  U.  I.,  J.  M.  J.,  thirty-one,  married. 

Complaint :  Difiiculty  in  urinating,  strong  odor  to  urine. 

Genito-urinary :  Ruptured  urethra  in  1909,  perineal  and  supra- 
pubic operation;  incontinence  for  one  year.  Marked  frequency  and 
urgency  for  two  years;  then  improved  until  1915;  developed  Neisser 
infection,  frequency  and  urgency  returned,  and  stream  began  to  di- 
minish in  size.  Treated  for  three  years  with  sounds.  In  April,  1919, 
began  to  notice  strong  odor  to  his  urine. 

Examination:  Marked  prostatitis  and  vesicuhtis.  On  cystoscopy 
100  cc;  chronic  cystitis  and  prostatic  median  bar.  Colon  bacillus 
infection  of  lu-ine;  marked  odor  and  verj^  cloudj'.  In  spite  of  ob- 
struction, after  ten  daily  treatments  with  mercurochrome,  1  per  cent 
urine  became  clear  and  free  from  infection. 

Januarv'  20,  punch  operation;  satisfactory  convalescence.  January 
26  urine  cloudy  and  infected  (colon  bacillus).  Three  daily  treatments 
with  1  per  cent  mercurochrome  freed  urine  from  infection.  Three 
days  later  a  few  bacilli  were  again  found  in  urine  and  treatment  was 
given  as  before.  Next  day  it  was  free  from  infection  and  there  was 
no  recurrence;  under  observation  ten  days.  Patient  discharged  as 
cured  and  feeling  well  and  with  no  sjTnptoms. 

Case  V.  Prostatitis,  chronic  posterior  urethritis.  Urine  sterilized 
in  6  treatments. 

No.  8597  B.  U.  I.,  March  18,  1920.     M.  F.,  thirty-four,  married. 

Complaint:  Pain  in  coccyx  and  perineum. 

Genito-urinarj':  Negative. 

Present  illness:  Began  two  years  ago  over  right  kidney,  followed 
immediately  by  cloudy  urine  and  marked  frequency  and  dysuria. 
A  course  of  prostatic  massage  and  irrigations  improved  his  condition 
but  in  July  of  last  j-ear  his  sjonptoms  became  more  aggravated.  He 
has  had  various  sorts  of  treatment  without  results.  At  present  he 
has  dysuria,  a  soreness  in  perineum  and  a  weak  back. 
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Genitalia:  Prostate  larger  than  normal,  slightly  indurated  and  ad- 
herent.    Seminal  vesicles  negative.     Prostatic  secretion  negative. 

Urine:  Bacilli,  cocci  and  a  few  pus  cells. 

After  six  treatments  with  irrigations  and  instillations  of  1  per  cent 
mercurochrome  and  prostatic  massage,  the  urine  became  negative, 
his  backache  disappeared.  Patient  noticed  marked  improvement  in 
his  condition  after  seventeen  days  of  treatment  and  examination 
showed  no  recurrence  of  infection.  The  patient  was  treated  by  mas- 
sages and  irrigations  of  KMn04  at  intervals  for  six  months.  No 
return  of  infection  during  that  time. 

Case  VI.     Interstitial  cystitis;  bacillary.     Sterilized  in  five  days. 

No.  8470  B.  U.  I.,  January  21,  1920."   Mrs.  W.  T.  P. 

Past  history:  Tuberculosis  on  mother's  side  of  family. 

Present  illness:  Three  years  ago  patient  noticed  marked  frequency 
both  day  and  night;  for  past  year  marked  frequency,  dysuria  and 
hesitancy. 

Urine:  Examination  showed  chronic  cystitis;  bladder  capacity  175 
cc,  cloudy,  containing  pus  and  bacilli. 

January  21,  after  five  days  treatment  with  mercurochrome  instilla- 
tions, patient  greatly  improved  but  urine  was  still  infected.  January 
30:  Patient  has  greatly  improved;  holds  her  urine  two  to  three  hours 
without  discomfort.  Urine  is  grossly  clear  and  microscopically  free 
from  infection.  February  20:  Patient  has  improved  markedly  under 
instillations  of  mercurochrome,  and  dilatations.  Voids  two  or  three 
times  at  night  and  every  three  hours  during  the  day.  Patient's  great- 
est improvement  has  been  in  the  disappearance  of  pain  and  frequency. 
March  1:  Patient  is  leaving  for  home.  Under  instillations  of  mer- 
curochrome and  irrigations  she  has  greatly  improved.  Intervals  of 
urination  have  increased  from  one-half  to  three  and  four  hour  inter- 
vals, and  pain  has  almost  entirely  disappeared.  Bladder  urine  is 
quite  clear  and  free  from  infection. 

Case  VII.  Chronic  gonorrheal  urethritis.  Sterilized  in  6  treat- 
ments. 

No.  8363  B.  U.  I.,  December  2,  1919.     G.  H.  S.,  twenty-two,  single. 

Complaint:  Discharge  from  urethra. 

Genito-urinary:  Negative. 

Present  illness :  Began  one  week  ago,  two  days  after  exposure,  with 
burning  on  urination  and  followed  by  a  discharge.    No  other  symptom. 

Examination:  Watery  urethral  discharge  containing  extra-cellular  dip- 
lococcus  bacilli  but  no  intra-cellular  organisms. 
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Genitalia:  Negative.  Prostate  indurated  and  markedlj^  abnormal. 
Seminal  vesicles  indurated.  After  three  days,  twice  daily  treatment 
with  anterior  irrigations  of  sterile  water  and  injections  of  Mercuro- 
chrome  into  anterior  urethra,  the  organisms  disappeared  and  there  was 
no  recurrence  after  two  weeks.  After  the  third  day  there  was  marked 
irritation  of  the  urethra.  !Mercurochiome  was  discontinued  and 
anterior  KMXO4  irrigation  was  given  for  se\Tn  days.  On  December 
20th  patient  was  still  free  from  infection  and  there  were  no  symptoms 
except  a  shght  watery  discharge. 

Case  VIII.  Posterior  urethritis  and  prostatitis.  Sterilized  in  19 
treatments.  No.  8166  B.  U.  I.,  October  1,  1919.  E.  D.  G.,  forty-four, 
single. 

Complaint:  Frequency  and  burning  on  urination. 

Genito-urinarj':  Negative. 

Present  illness:  Began  three  years  ago  with  sharp  pain  at  end  of 
penis,  he  soon  developing  some  difficulty  on  urination.  At  that  time 
diplococci  were  found  in  his  urine;  treatment  gave  no  rehef.  About 
one  year  ago  began  to  develop  marked  frequency,  it  being  necessarj^ 
to  get  up  five  to  seven  times  at  night  to  minate.  At  present  time 
patient  has  frequency,  dysuria  and  some  dribbling,  although  he  has 
been  treated  by  sLx  different  doctors. 

GenitaUa :  Small  area  of  induration  in  left  prostatic  lobe.  Prostatic 
secretion  contained  pus  cells  and  short  bacilli. 

Urine:  Few  pus  cells  and  many  short  bacilh  and  few  cocci.  After 
five  days'  treatment  with  irrigations  of  KMNO4  and  injections  of  ZVIercu- 
rochrome  twice  daily,  and  three  days'  treatment  by  irrigations  of  sterile, 
water  followed  by  injections  of  1  per  cent  Mercurochrome  three  times 
daily,  patient's  urine  became  free  from  infection,  and  during  seven  days 
observation  there  was  no  recurrence,  and  patient  was  permitted  to 
retmn  home  on  October  17.  SjTuptoms  had  disappeared  except  for 
a  slight  irritation  at  the  end  of  the  penis. 

Remark:  Injections  were  given  here  instead  of  instillations.  An- 
terior urethritis  was  produced  which  immediately  cleared  after  cessation 
of  the  drug. 

Case  IX.  Chronic  prostatitis,  chronic  seminal  vesiculitis,  prostatic 
hypertrophy-,  median  bar.  Coccus  infection.  Sterilized  in  8  treat- 
ments. 

No.  5165  B.  U.  I.,  March  4,  1920.    G.  A.  R.,  fifty-one,  married. 

Complaint:  Frequency,  chills  and  fever  (intermittent). 

Genito-urinarj":  Negative. 
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Present  illness:  Began  six  years  ago  with  frequency  of  urination 
accompanied  by  chills  and  fever.  These  attacks  have  recurred  about 
twice  a  year  until  past  eight  months  when  these  attacks  became  more 
frequent.  Since  December  had  three  severe  attacks  of  frequency, 
chills  and  fever,  but  no  other  urinary  symptoms  except  dysuria  during 
the  attacks. 

March  26,  urine:  shreds  in  first  specimen,  second  and  third  clear 
but  containing  pus  cells  and  cocco.  Ureter  catheterization  shows 
both  kidneys  free  from  pus  and  bacteria.  Rectal  examination  reveals 
a  prostatitis.     Prostatic  secretion  contains  pus  cells  and  cocci. 

After  three  treatments  (prostatic  massage  followed  by  irrigations 
and  instillations  of  Mercurochrome),  the  prostatic  secretion  and  urine 
became  free  from  infection  and  remaiiied  free  for  three  days  when 
examination  again  showed  cocci  and  bacilli  in  urine  and  cocci  in  pros- 
tatic secretion.  Two  more  treatments  cleared  up  this  infection  and 
patient  remained  free  from  infection. 

April  8,  patient  feels  perfectly  well,  urine  is  clear  in  three  glasses, 
no  shreds,  no  infection.     Symptoms  have  completely  disappeared. 

April  10,  patient  says  he  feels  well.     Is  permitted  to  go  home. 

Case  X.  Chronic  prostatitis,  urinary  infection.  Sterilized  by  one 
treatment. 

No.  8511  B.  U.  I.,  February  13,  1920.     H.  E.  S.,  thirty-nine,  married. 

Complaint:  Abscess  of  prostate  and  colon  bacillus  infection. 

Genito-urinary:  Neisser  infection  at  age  of  twenty-six;  duration  three 
weeks,  with  left  sided  epididymitis.  Impaired  sexual  powers  for  past 
three  years. 

Present  illness:  Began  five  years  ago  with  dysuria,  soon  followed  by 
frequency,  dribbling  and  nervousness.  Two  weeks  ago  consulted  a 
doctor  "who  found  colon  bacillus  in  urine."  Following  prostatic 
massage,  patient  says  he  developed  a  prostatic  abscess  and  the  doctor 
sent  him  to  a  hospital  for  operation.  Instead,  he  immediately  came 
here  for  treatment. 

Examination:  Patient  is  in  a  wheel-chair  and  markedly  depressed. 
Left  epididymis  indurated.  Rectal  examination  very  painful,  slightly 
indurated;  slightly  adherent  prostate. 

Urine :  Few  shreds  in  first  glass,  second  and  third  glass  slightly  hazy. 
Microscopically,  few  pus  cells,  many  cocci,  no  bacilli.  One  treatment 
by  massage  of  prostate  with  irrigation  and  instillation  of  Mercuro- 
chrome cleared  the  urine  of  infection  and  three  treatments  removed 
the  pus.    From  February  14  to  March  20  no  recurrence  of  infection. 


MERCUROCHROME   AS   A   GENERAL   GERMICIDE  381 

Patient  discharged.  "He  feels  well  and  all  his  symptoms  have  dis- 
appeared." 

Case  XI.  Chronic  prostatitis,  cystitis,  iritis.  Sterilized  in  six  treat- 
ments, recurred  after  forty  days;  again  sterihzed  in  six  treatments; 
no  recurrence  since. 

No.  8499  B.  U.  I.,  February'  5,  1920.    C.  C.  G.,  forty-nine,  married. 

Complaint:  Frequency,  some  pain  over  the  bladder,  prostatic 
trouble  and  iritis. 

Personal  history':  Iritis  for  past  ten  years. 

Genito-urinary :  Xeisser  infection  at  twenty-one  and  again  at  twenty- 
three  and  twenty-five  j-ears  of  age. 

Present  illness:  Began  last  September  with  a  severe  attack  of  iritis. 
In  December  developed  frequent  nocturnal  emissions,  weakness  and 
ner\'Ousness,  later  followed  with  frequency  of  urination  (three  to  six 
times  at  night)  and  pain  at  the  neck  of  bladder  followed  by  d\-suria 
and  occasionally  dribbling. 

Genitalia:  Negative.  Prostate  indurated.  Right  seminal  vesicle 
negative.     Left  seminal  vesicle  enlarged  and  indurated. 

February  5,  urine  clear  except  for  large  shreds  in  three  glasses. 
Prostatic  secretion  contained  pus  and  short  bacilli.  Urine  cloudy  and 
infected  with  short  bacilli. 

After  six  treatments,  twice  daily  with  irrigations  of  sterile  water  and 
instillations  of  ■Mercurochrome,  with  massage  of  the  prostate,  patient's 
urine  became  clear  and  uninfected  and  prostatic  secretion  became 
sterile.  From  February  13  to  March  5  there  was  recurrence  of  in- 
fection. Soon  after  treatment  was  begun,  patient  noticed  that  his 
eye  trouble  began  to  improve;  he  was  able  to  read  and  discarded  his 
hea\y  smoked  glasses  for  a  lighter  pair.  He  felt  that  the  treatment 
had  been  the  cause  for  this  improvement,  as  treatment  of  the  eyes  had 
never  produced  such  marked  improvement.  By  Februarys  17  the  patient 
felt  that  marked  improvement  had  taken  place  in  his  entire  condition 
and  that  his  sjTnptoms  had  practically  all  disappeared.  On  March 
5  he  was  permitted  to  go  home,  seemingly  in  perfect  condition.  On 
March  25  patient  returned  complaining  of  frequency  and  nervousness 
at  night  but  not  during  the  daj-.  Examinations  of  urine  showed  it  to 
be  clear,  few  shreds  in  first  glass,  third  glass  few  pus  cells  and  baciUi, 
and  the  prostatic  secretion  showed  pus  cells.  After  treatments  twice 
daily  with  irrigations  of  sterile  water  followed  by  Mercurochrome, 
instillation  and  prostatic  massages  on  alternate  daj-s,  patient  again 
improved  and  became  free  from  infection.     On  April  6  he  says  he  feels 
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quite  well.  Rectal  examination  showed  a  marked  improvement  of 
prostate  and  seminal  vesicles.  Eye  condition  apparently  cured.  On 
April  10  patient  permitted  to  go  home;  free  from  symptoms  and  in- 
fection. 

Case  XII.  Stricture  of  urethra,  infection  from  instrumentation. 
Sterilized  in  10  treatments;  recurrence  of  infection  fourteen  days  later. 

No.  8484  B.  U.  I.,  January  24,  1920.     D.  C.  S.,  sixty-nine,  single. 

Complaint:  Frequency,  prostatic  trouble  and  stricture. 

Genito-urinary:  Neisser  infection  at  thirty;  duration  three  weeks. 
Second  Neisser  infection  at  thirty-two;  duration  six  months,  no  compli- 
cations. For  past  five  years  has  had  to  get  up  three  or  four  times  at 
night  to  urinate.  Irritation  in  deep  urethra  and  head  of  penis.  Occa- 
sionally some  dysuria. 

Urine:  Clear,  no  infection.  Stricture  at  bulbo-membranous  junc- 
tion. Sound  16F  passed  without  difficulty.  Prostate  indurated. 
Prostatic  secretion:  many  pus  cells,  no  organisms.  Structure  dilated 
without  difficulty.     On  January  29  30F  sound  was  passed. 

January  30,  cystoscopy:  Residual  urine  75  cc;  anterior  prostatic 
bar;  bladder  trabeculated;  many  small  calculi  present.  February  10, 
catheterized  specimen  slightly  cloudy.  Microscopic  examination  of 
urine  showed  few  pus  cells,  many  cocci.  Prostatic  secretion  also  in- 
fected with  cocci.  Daily  treatments  with  irrigations  of  sterile  water 
and  instillations  of  Mercurochrome  and  stanoxyl  tablets  by  mouth; 
After  10  days  the  urine  became  clear  and  free  from  infection.  Prostatic 
secretion  also  free  from  infection  after  five  prostatic  massages.  Sub- 
sequently obeerved  for  five  days  with  no  recurrence.  Two  weeks  later 
patient  returned  for  examination  and  urine  contained  cocci  but  the 
prostatic  secretion  was  free  from  infection.  He  could  not  remain  for 
treatment  but  is  to  return  later. 

Case  XIII.  Seminal  vesiculitis;  cocci  and  bacilli  present.  Sterilized 
by  5  treatments. 

No.  7444  B.  U.  I.,  April  1,  1920.     R.  B.  M.,  fifty-eight.,  widower. 

Complaint:  Burning  in  region  of  neck  of  bladder  at  the  end  of  uri- 
nation for  past  two  months,  and  at  times  slight  terminal  hematuria. 
Frequency  every  hour  during  day,  four  to  five  times  at  night.  Three 
weeks  ago  developed  pain  in  the  back  and  hips  and  tenderness  in  his 
testicles. 

Genito-urinary:  Neisser  infection  at  seventeen.  Left  epididymitis. 
Second  attack  at  twenty-five.  Bilateral  epididymitis.  Bladder  trouble 
in  January  of  1919. 
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Examination:  The  right  vas  was  tender  and  indurated;  both  epididy- 
mes  indurated.  On  rectal  examination,  prostate  was  small,  flat  and 
soft;  vesicles  hard  and  nodular. 

Xo  infection  of  the  urine  but  prostatic  secretion  contained  a  few  pus 
cells,  cocci  and  baciUi.  After  five  treatments  with  prostatic  massage 
followed  by  irrigations  of  sterile  water  and  Mercurochronae  1  per  cent 
instillations,  patient  noticed  marked  improvement  and  was  foimd  to 
be  free  from  infection. 

April  14,  patient's  urine  is  clear  and  prostatic  secretion  has  remained 
free  from  orgianisms  and  sjTnptoms  have  entirety  disappeared. 

Case  XIV.  Stricture  of  urethra  with  infected  urine.  Sterilized  in 
10  treatments. 

No.  8640  B.  U.  I.,  March  26,  1920.     M.  F.  seventy,  married. 

Complaint:  Frequency  and  burning  on  urination. 

Genito-urinary:  Admits  Neisser  infection;  does  not  remember  how 
many  attacks  or  duration.  Has  had  severe  complications  with  attacks. 
Xo  other  histor\'. 

Present  illness:  Began  four  years  ago  with  frequency  of  urination. 
One  year  ago  developed  dysuria  and  dribbling,  hesitancy,  difficulty  and 
diminution  in  size  and  force  of  stream.  Xocturnal  urination  now  eight 
to  ten  times. 

Examination:  Penis  negative  except  for  a  small  meatus.  Both  t€sti- 
cles  small;  both  epididjTues  indurated  and  nodular.  Rectal  exami- 
nation shows  an  indurated  nodule  in  left  lobe  of  prostate;  otherwise 
negative.  Bougie  a  boule  met  obstruction  about  f  inch  behind  meatus. 
Filiform  passed  through  stricture  into  bladder.  Dilated  to  24F  with 
followers.     Urine:  cloudy  with  pus  and  bacilli. 

After  ten  treatments  once  daity  mth  irrigations  of  sterile  water, 
followed  by  injections  of  Mercurochrome  1  per  cent,  patient's  urine 
became  clear  and  uninfected,  and  his  sjTnptoms  began  to  disappear. 
Stricture  was  also  dilated  to  28F. 

April  15,  urine  clear;  no  infection,  no  sjTuptoms  except  that  patient 
gets  up  once  or  twice  at  night  to  urinate. 

Case  XV.  Chronic  cystitis;  colon  bacillus.  SteriHzed  bj^  10  treat- 
ments. 

Xo.  1489  B.  U.  I.,  September  19,  1919.    A.  F.  F.,  forty-two,  married. 

Complaint:  Frequency',  dysuria  and  pain  in  groin. 

Genito-urinarj' :  Xeisser  infection  at  age  of  seventeen.  In  1903  had 
prostatitis.  In  1908  treated  here  for  prostatitis,  vesiculitis  and  col- 
liculitis.     Treated  off  and  on  for  three  years.     September  19,   1919, 
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patient  returned  complaining  of  frequency  and  dysuria,  and  pain  in  groin. 
Urine  cloudy  and  contains  bacilli.     Culture  shows  colon  bacillus. 

Patient  was  given  sterile  water  irrigations  and  instillations  of  1  per 
cent  Mercurochrome  twice  daily.  After  ten  treatments  patient's  urine 
became  clear  and  free  from  organisms;  his  symptoms  almost  entirely 
disappeared  except  pain  on  ejaculation,  and  patient  himself  felt  mark- 
edly improved.  Samples  of  urine  and  prostatic  secretion  examined  in 
October,  November  and  December  showed  no  infection. 

Case  XVI.  Right  pyelitis;  colon  bacilli.     Sterilized  by  15  treatments. 

No.  8850  B.  U.  I.,  June  11,  1920.     Mrs.  L.  S.  S.,  forty-five.,  married. 

Complaint:  Attacks  of  pain  in  right  side  of  back,  with  chills  and 
fever. 

Family  history:  Father  died  of  kidney  trouble.  Mother  died  of 
pulmonary  tuberculosis.  Grandfather  and  several  uncles  and  aunts  had 
kidney  trouble. 

Present  illness:  Patient  was  in  good  health  until  present  illness. 
Present  illness  began  about  two  years  ago  with  sudden  onset  of  fre- 
quency, every  half  hour  during  the  day  and  three  to  six  times  during  the 
night;  urgency,  dribbling  and  violent  headaches.  Acute  attack  lasted 
about  one  week  but  patient  has  never  been  free  from  symptoms  since. 
For  past  six  montus  she  has  also  been  having  attacks  of  sharp  pain  in 
the  right  upper  abdomen  and  back.  This  pain  does  not  radiate  and 
does  not  seem  to  have  any  effect  on  her  urinary  symptoms. 

Examination :  Bladder  urine  shows  pus  and  large  bacilli.  On  cysto- 
scopy, bladder  mucosa  not  injected.  Both  ureters  catheterized  with 
ease  and  a  specimen  collected  from  both  kidneys.  Specimen  from  left 
kidney  was  normal;  from  the  right  showed  a  moderate  amount  of  pus 
and  a  moderate  number  of  large  bacilli.     X-ray  of  kidneys  negative. 

Patient  received  nine  treatments  by  lavage  of  the  right  kidney  pelvis 
with  1  per  cent  Mercurochrome  and  six  treatments  by  lavage  with 
AgNOs  1  per  cent.  She  was  then  free  from  infection  and  relieved  from 
her  symptoms.  Patient  was  seen  six  weeks  later  and  was  still  free 
from  infection  and  from  symptoms. 

Case  XVII.  Stricture  of  urethra;  urethral  chills  following  dilatation. 
Aferward  apparently  prevented  by  injections  of  1  per  cent  Mercuro- 
chrome. 

No.  9010  B.  U.  I.,  August  17,  1920.     G.  F.  thirty-two.,  married. 

Complaint:  Difficult  urination. 

Genito-urinary:  Gonorrhea  nine  and  two  years  ago;  duration  un- 
known.   About  two  years  ago  noticed  diminution  in  size  and  force  of 
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urinarj'  stream.  No  previous  treatment.  Attempts  to  pass  filiforms 
were  unsuccessful.  Small  whale-bone  bougie  was  passed  through  the 
stricture  and  tied  in  place.  This  was  followed  by  a  chill  and  high 
temperature.  On  the  following  day  filiforms  and  followers  were  passed. 
This  was  again  followed  by  a  chill  and  a  temperature  of  104.5°.  After 
subsequent  instrumentations,  an  instillation  of  1  per  cent  Mercuro- 
chrome  was  made  and  no  reaction  followed. 

TabtUations  of  clinical  experiences  with  mercurochrome 
Urethritis 

Cases  of  acute  urethritis  treated  with  M 187 

Cases  tabulated 100 

Cases  not  tabulated  because  details  were  lacking,  but  in  which  satisfactory 

results  were  obtained 87 

Of  the  tabulated  cases: 

Number  followed  until  apparently  cured 32 

Number  discontinuing  treatment 68 

Shortest    time    required    to  render    the    urethral    discharge    free  from 

orisms ; 4.0  days 

Longest  time  required  (a)  by  injection 36.0  days 

Longest  time  required  (b)  by  irrigations 84.0  days 

Average  time  required 16.8  days 

Number  with  anterior  involvement  alone 61  per  cent 

Number  with  anterior  and  posterior  urethral  involvement 39  per  cent 

Number  developing  complications  after  starting  treatment 7  per  cent 

These  cases  are  all  public  dispensarj'  cases  and  many  of  them  negroes. 

Cystitis 

Number  of  cases  tabulated 40 

Number  of  cases  cured 30  to  75.0  per  cent 

Number  of  cases  improved 7  to  17.5  per  cent 

Number  of  cases  not  improved 3  to    7.5  per  cent 

Smallest  number  of  treatments  needed  to  render  urine  free  from  organisms. .       1 

Smallest  number  of  days  under  treatment 1 

Largest  number  of  treatments  needed  to  render  urine  free  from  organisms. .  23.0 

Largest  number  of  days  under  treatment 60. 0 

Average  number  of  days  under  treatment 18.5 

Average  number  of  treatments 7.6 

Pyelitis 

Number  of  cases  tabulated 17.0 

Nimaber  of  cases  cured 10  to  58.0  per  cent 

Number  of  cases  improved 4  to  23.2  per  cent 

Number  of  cases  not  improved 3  to  17.4  per  cent 

Average  number  of  pelvic  lavages  given  cases  cured 9.2 

Smallest  number  of  treatments  needed 3.0 

Largest  number  of  treatments  needed 12.0 
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CONCLUSIONS 

1.  Mercurochrome  is  an  effective  germicide  but  has  not 
proved  to  be  vastly  superior  to  all  other  drugs  in  acute  gonorrhea, 
although  certainly  quite  efficient.  The  intense  stain  is  a  draw- 
back to  its  use  as  an  injection  by  the  patient.  Acriflavine  is  free 
from  this  objection. 

2.  In  chronic  infections  of  the  urethra,  prostate  and  vesicles 
its  great  value  has  been  amply  proven.  It  penetrates  deeply 
and  may  be  found  in  the  prostatic  secretion  several  days  after 
posterior  instillation. 

3.  The  results  obtained  in  many  cases  of  chronic  cystitis  are 
remarkable,  long  standing  infections  often  clearing  up  in  a  few 
treatments.  The  coccus  infections  are  more  resistant  to  Mercu- 
rochrome than  the  colon  bacillus  infections.  In  some  cases 
which  fail  to  become  sterile,  constant  reinfection  of  the  bladder 
is  found  to  occur  from  kidneys  or  prostate. 

4.  Mercurochrome  is  less  irritating  and  produces  less  reaction 
in  the  renal  pelvis  than  silver  nitrate  solution,  while  possessing 
about  equal  germicidal  powers,  but  in  some  cases  both  drugs 
should  be  used  alternately  and  sometimes  silver  is  better. 

5.  In  some  cases  of  pyelitis,  the  infection  comes  from  teeth, 
tonsils,  etc.  and  sterilization  of  the  pelvis  is  impossible  until  the 
primary  focus  is  cured. 

6.  Continued  use  has  proven  Mercurochrome  to  be  a  most 
satisfactory  dressing  for  venereal  ulcerations  and  buboes. 

7.  In  general  surgery,  reports  indicate  that  Mercurochrome 
is  very  valuable  in  dressing  open  wounds  and  sinuses. 

8.  The  germicidal  efficiency  of  the  drug  in  other  branches  of 
medicine  and  surgery  has  been  proven,  especially  in  the  treatment 
of  infections  of  the  throat,  nose,  sinuses,  ear  and  eye.  It  is 
reported  to  be  most  efficient  in  disinfecting  the  throats  of  diph- 
theria carriers.  This  alone  makes  Mercurochrome  an  addition 
to  therapeutics  of  great  value. 
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FLUOROSCOPIC   EXA^IINATION   OF   THE   INJECTED 
KIDNEYS,   AND   REPORT   OF   A   CASE^ 

F.  R.  HAGNER 

Fluoroscopic  examination  of  the  kidney's,  both  with  and  with- 
out injection  of  the  pelvis  of  the  kidneys,  is,  I  believe,  a  valuable 
adjunct  to  the  accurate  diagnosis  of  certain  kidney  conditions. 
It  can  often  be  definitely  settled  whether  a  shadow  in  the  kidney 
region  is  caused  by  a  calculus  in  the  kidney  or  is  due  to  some 
calcareous  deposit  in  the  gland  or  some  other  organ.  The  X-ray 
catheter  or  injection  of  the  peMs  may  be  necessary  to  make  an 
accurate  diagnosis,  the  fact  of  being  able  to  see  the  catheter  in 
place  and  observing  the  simultaneous  movement  of  the  catheter 
and  the  shadow  of  the  calculus  caused  by  the  respiration  will 
often  help  materially  in  clearing  up  the  diagnosis.  Our  ability 
to  see  the  kidney  injected  and  to  watch  the  fluid  escaping 
into  the  pelvis  often  gives  us  information  more  valuable  than 
roentgenography. 

T  w\[l  quote  Dr.  ^Merritt,  the  roentgenologist  of  Garfield  Hos- 
pital, who  summarizes  his  views  and  gives  his  technique  as 
follows:  The  method  assists  materially  in  locating  the  kidney 
and  estimating  its  size.  Stereoscopic  plates  are  always  made 
afterwards  as  a  matter  of  record  but  they  seldom  if  ever  give 
additional  information  and  many  times  the  lesions  show  more 
plainly  in  the  fluoroscopic  than  in  the  X-ray  plates. 

The  essential  points  are  as  follows : 

1.  A  low  gap,  not  more  than  four  inches  and  as  low  as  two. 

2.  Five  milliamperes  of  current. 

3.  Absolutely  darkened  room,  with  operator  protected  from 
daylight  at  least  twenty-five  minutes  prior  to  the  examination. 

4.  The  patient  ha\Tng  been  previously  catheterized,  is  brought 
in  on  an  ordinary  hospital  cart  and  transferred  to  the  X-ray 

iRead  at  the  meeting  of  the  American  Association  of  Genito  Urinar}- Sur- 
geons, Rochester,  Minn.,  May,  1920. 
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table  when  the  injection  of  the  ureters  may  be  performed  at  the 
pleasure  of  the  urologist. 

I  have  an  interesting  observation  to  report  but  will  not  go 
into  the  history  of  the  case  except  briefly.  This  was  a  case 
of  pyelitis  in  which  we  made  a  diagnosis  of  a  suppurative 
perinephritis. 

Both  Dr.  Fuller  and  I  thought  there  was  possibly  some  con- 
nection between  the  pelvis  of  the  kidney  and  the  suppurative 
process  outside  the  kidney.  Patient's  kidney  was  injected  and 
fluoroscopic  examination  was  made  during  injection  of  the 
kidney.  As  soon  as  10  cc.  of  thorium  was  injected  into  the 
pelvis,  the  injected  fluid  began  to  escape  into  a  cavity  outside 
of  the  nephritic  tissue.  Another  10  cc.  was  injected  and  the 
fluid  could  be  seen  escaping  out  into  this  cavity  in  a  stream — 
no  force  being  used — patient  complaining  of  no  pain.  This 
showed  much  more  distinctly  while  watching  it  than  it  does  in 
the  plate  I  have  here. 

At  operation  the  next  day,  when  the  kidney  was  exposed  and 
the  abscess  cavity  explored  it  was  found  to  connect  with  the 
kidney  pelvis.  The  kidney  was  drained  as  was  the  suppurative 
area  around  it.  The  convalescence  of  this  patient  was  very 
interesting  but  that  is  another  story.  He  is  now  well,  having 
clear  normal  urine  from  both  ureters. 


DEMONSTRATION  OF  A  NEW  COMBINED 
CYSTOSCOPIC  AND  X-RAY  TABLE^ 

HUGH  H.  YOUNG 

Baltimore,  Maryland 

I  wish  to  bring  to  the  attention  of  the  members  of  the  Associa- 
tion, a  new  urological  examining  table,  which  I  have  been  devel- 
oping in  the  workshops  of  the  Brady  Institute  dm^ing  the  past 
three  years  and  which  is  now  perhaps  sufficiently  perfected  to 
be  worthy  of  demonstration  before  the  Society. 

For  many  years  I  have  felt  keenly  the  need  of  an  X-ray  table, 
which  would  be  convenient  for  cystoscopy,  so  to  avoid  the  diffi- 
cult and  tedious  transportation  of  patient  from  cystoscopic  to 
X-ray  room.  The  table  which  I  have  brought  before  you  is 
primarily  an  excellent  urological  table,  both  for  operating  and 
for  cysto-urethroscopic  work  (figs.  1  to  6).  It  is  well  fitted  for 
the  best  positions  for  cystoscopic  work.- 

Being  provided  with  movable  leg  rests  and^  capable  of  being 
changed  by  a  simple  rotating  wheel  to  various  positions,  either 
horizontal  or  with  head  greatly  depressed  or  elevated  to  an 
almost  vertical  position,  it  is  suitable  for  cystoscopy  with  patient 
in  various  inclinations  on  the  table.  In  the  most  dependent 
position  (fig.  5)  the  bladder  may  be  filled  with  air  by  negative 
pressure  through  an  open  cystoscope  according  to  the  method  of 
Luys  or  of  Kelly.  A  drain  pan  to  collect  drainage  is  provided. 
This  remains  in  a  horizontal  position  as  the  table  is  moved  up  or 
down  in  various  positions.  Shoulder  rests  which  are  movable 
and  operated  by  a  crank  handle  at  the  end  of  the  table,  make  it 
possible  to  move  the  patient  up  or  down  upon  the  table  even 

iRead  at  the  meeting  of  the  American  Urological  Association,  New  York, 
April,  1920. 

-  The  photographs  are  from  a  model  made  by  Kny-Scheerer  Company  from 
original  patterns  made  in  Brady  workshops. 

391 


392  HUGH   H.    YOUNG 

when  in  a  dependent  posture.  The  X-ray  part  of  the  table 
consists  of  the  usual  upright  cylinder,  which  slides  upon  hori- 
zontal tubular  tracks  attached  to  the  cystoscopic  table.  Upon 
the  upright  cylinder,  the  tube  holder  is  attached  and  is  sup- 
plied with  the  usual  stops  or  brakes,  so  that  proper  positions 
for  satisfactory  X-rays  are  accurately  obtained.  Numerous 
mechanical  simplifications  have  been  inserted  and  will  be  appre- 
ciated by  radiologists.  I  will  not,  however,  dwell  upon  these 
here. 

The  accompanying  illustrations  will  show  sufficiently  well  the 
mechanical  structure  of  the  table  and  various  positions  which 
can  be  procured. 

In  taking  radiographs  the  patient  is  usually  first  placed  in  the 
horizontal  position,  the  plates  being  inserted  in  the  holder 
beneath  the  aluminum  top  of  the  table  as  shown  in  figure  3. 
This  holder  may  readily  be  lowered  for  the  removal  and  insertion 
of  new  plates  and  is  easily  moved  so  as  to  obtain  the  exact 
position  desired.  The  pyelogram  may  be  taken  first  in  the  hori- 
zontal position  (fig.  3),  then  in  the  markedly  elevated  position 
(fig.  6)  and  finally  in  the  markedly  depressed  position  (fig.  5). 
In  this  way  the  entire  excursion  of  movable  kidneys  is  shown. 
Steroscopic  pictures  can  be  made  in  any  position  and  are  par- 
ticularly valuable  in  differential  diagnosis  between  ureteral 
calculi  and  phleboliths.  For  radiographs  of  the  bony  pelvis, 
including  the  bladder,  lower  ureters,  seminal  vesicles,  vasa 
deferentia  and  prostate,  the  X-ray  plate  is  placed  lower  down. 
Excellent  shadowgraphs  of  the  seminal  vesicles  and  vasa  defer- 
entia, which  I  have  been  able  to  inject  with  thorium  nitrate 
through  a  urethroscope  are  easily  procured  (fig.  7).  This  pro- 
cedure brings  up  a  new  field  for  diagnostic  study  of  diseases  of 
seminal  vesicles  and  vasa  deferentia  and  in  determining  the 
question  of  sterility  due  to  stricture  of  the  seminal  tract. ^ 

The  table  shown  in  the  accompanying  illustrations  therefore 
presents  the  following  features :  A  cystoscopic  table,  in  which  the 
back  rests  upon  a  flat  aluminum  back  plate,  capable  of  being 
moved  through  a  large  arc  from  an  extremely  depressed  to  an 

^  Johns  Hopkins  Hospital  Bulletin,  vol.  xxi,  374,  January,  1920. 
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Fig.  1 
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Fig.  2 
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Fig.  3 
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Fig.  o 
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Fig.  7 
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Fig.  8 


NEW   CYSTOSCOPIC    AND   X-RAY    TABLE  401 


Fig.  9 
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almost  vertical  position.  Leg  rests  which  can  be  moved  very 
easilj'  and  are  so  strongly  constructed  that  the  patient  may  sit 
upon  them  when  in  the  upright  position.  ^lovable  mechan- 
ically operating  shoulder  rests,  by  means  of  which  the  patient's 
position  can  be  changed  at  will.  A  drainage  pan,  which  remains 
in  a  horizontal  position,  while  the  table  changes  its  position,  but 
does  not  interfere  with  manipulation  of  X-ray  plates  beneath  the 
table  top.  An  X-ray  attachment  which  gives  great  facility-  of 
movement  and  provides  a  simplified  mechanism  for  stereographs. 
The  same  table  without  the  X-ray  attachment  has  been 
arranged  for  urological  operations  of  all  characters  and  is  espe- 
cially valuable  in  obtaining  a  good  position  for  operations  through 
the  perineum,  upon  the  urethra  and  prostate  (figs.  8-11).  In 
addition,  there  is  provided  a  pelvic  elevator,  which  gives  the 
proper  inclination  of  the  pelvis  for  a  good  exposure  of  the  pros- 
tate through  the  perineum.  In  this  position  the  knee  crutches 
are  removed  and  leg  holders  covered  with  large  rubber  tubes  to 
prevent  injury  of  the  thighs  while  in  this  position  (fig.  11).  This 
table  is  particularly  valuable  in  perineal  prostatectomies  upon 
very  aged  men,  because  they  can  be  changed  from  the  hori- 
zontal position,  in  which  they  are  etherized,  to  the  perineal 
position  by  very  simple  mechanical  procedures.  It  is  simply 
necessary  to  elevate  the  leg  rests,  while  the  etherizer  turns  the 
crank,  which  operates  the  shoulder  rests.  The  perineal  elevator 
is  operated  automatically  by  the  movements  of  the  shoulder 
rests  and  the  perineal  position  is  thus  readily  secured,  with 
minimum  disturbance  to  the  patient.  For  operations  upon  the 
genitalia  (epispadias,  hj-pospadias  etc.),  upon  the  testicle  and 
epididymis  great  facility  is  afforded  in  that  the  operator  may 
stand  or  sit  between  the  separated  thighs  of  the  patient  (fig.  9). 
In  combined  suprapubic  and  perineal  operations  and  in  the 
radical  operation  for  removal  of  the  seminal  tract  in  tuberculosis, 
the  rapid  faciUty  with  which  the  position  of  the  patient  can  be 
changed  from  the  perineal  (fig.  11)  to  the  horizontal  (fig.  9)  is 
of  the  greatest  help.  For  kidney  operation,  a  simple  device  for 
elevating  the  loin  has  been  provided.  It  is  operated  by  a  double 
screw  mechanism,  lies  on  top  of  the  table  and  is  easily  removable, 
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thus  doing  away  with  the  usual  bunglesome  permanently  attached 
apparatus.  A  recent  addition  consists  of  flat  disc-like  attach- 
ments on  the  shoulder  rests,  by  means  of  which  the  chest  can  be 
held  with  one  shoulder  up  in  a  vertical  position  during  nephrec- 
tomy, thus  doing  away  with  the  necessity  of  having  an  assistant 
to  hold  the  body  in  the  proper  position,  while  the  patient  is 
on  his  side  during  the  kidney  operation.  For  suprapubic  blad- 
der operations,  the  exaggerated  Trendelenberg  position  can  be 
obtained,  with  the  greatest  ease.  The  legs  being  separated  and 
the  knees  hooking  over  the  crutches  this  position  facilitates 
combined  intra-rectal,  vaginal,  perineal  and  vesical  manipula- 
tions. It  is  of  assistance  in  suprapubic  prostatectomy  when  the 
operator  wishes  to  insert  the  finger  into  the  rectum  or  when 
urethral  or  perineal  instrumentation  is  desired.  It  is  also  valuable 
in  cases  of  perineo-vesical  fistula. 

In  this  paper  no  attempt  has  been  made  to  describe  in  detail 
the  many  new  mechanical  features  embraced  in  this  table  and  its 
attachments  but  perhaps  it  will  suffice  to  indicate  its  usefulness 
for  urologic  examinations,  cystoscopy  with  both  water  and  air, 
urethroscopy,  urological  radiography  (''urography"),  and  the 
varied  operations  of  the  genito-urinary  tract. 


A  CASE  OF  PSEUDOHER:\rAPHRODISMUS  MAS- 
CULLINUS,  SHOWING  HYPOSPADIAS,  GREATLY 
ENLARGED  UTRICLE,  ABDOMINAL  TESTIS  AND 
.\BSENCE    OF    SE:\nNAL   VESICLES 

HUGH  H.  YOUNG  and  JAMES  R.  CASH 

From  the  Brady   Urological  Institute,  and  the  Department  of  Pathology,  Johns 
Hopkins  Hospital  and  University 

This  unusual  case  studied  in  the  Brady  Clinic  and  later  in 
the  pathological  laboratory  seems  worthy  of  report: 

Patient  male,  twenty-four  years  of  age,  single.  Entered  hospital 
July  15,  1918,  and  again  on  January  20,  1919  and  December  16,  1919, 
for  operations  for  h3'pospadias.  His  family  and  personal  histories  were 
negative  except  for  present  illness.  He  had  had  no  urinary  symptoms, 
normal  sexual  desire  and  erections,  but  had  been  unable  to  have  satis- 
factory intercourse  on  account  of  contracture  of  penis.  Five  yeai-s  ago, 
he  had  an  operation  to  straighten  contracture  of  penis.  Operation 
presumably  was  a  "Miculicz,"  transverse  incision  through  skin  and 
corpus  spongeosum  with  longitudinal  suture.  Shortly  after  this  a 
second  operation  was  done  by  the  same  surgeon  and  an  unsuccessful 
attempt  was  made  to  form  a  urethra.  No  history  of  veneral  infections. 
Plastic  operations  of  a  prehminaiy  character  were  performed  on  the 
first  and  second  admissions  to  hospital. 

Third  admission.  Nothing  uneventful  had  occurred  since  patients 
last  admission  in  1918.  When  he  had  an  erection,  the  pendulous  por- 
tion was  still  bent  downward.  Patient  thinks  erections  have  not  been 
quite  so  firm  as  they  used  to  be. 

Examination .  The  patient  presented  a  peculiar  appearance.  He  was 
distinctly  undersized  and  underdeveloped  for  a  man  of  twenty-four 
years,  and  had  much  less  hair  on  face  and  body  than  normal,  but  the 
shape  of  the  body  and  appearance  of  the  mammae  were  masculine  in 
type.  The  penis  was  3  inches  long  and  had  been  unsuccessfully  oper- 
ated upon  four  times  for  hypospadias.  The  urinaiy  meatus  was  at  the 
peno-scrotal  junction.  The  scrotum  contained  no  testes  or  cords, 
was  bifid  in  character  and  presented  the  appearance  of  labia  majora, 
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but  no  suggestion  of  labia  minora.  Examination  of  the  inguinal  canals 
showed  no  testes  and  external  rings  were  small.  Distance  from  ureth- 
ral meatus  at  the  peno-scrotal  junction,  to  the  bladder  was  apparently 
3|  inches.  On  rectal  examination  the  prostate  could  not  be  made  out. 
Running  from  the  region  of  the  prostate,  upward  and  toward  the  right, 
was  an  indefinite  mass,  which  ended  in  a  fine  cord,  which  extended  up- 
ward and  along  the  posterior  surface  of  the  bladder.  Urethroscopy 
showed  a  verumontanum  but  it  was  impossible  to  find  the  ejaculatory 
ducts  or  to  introduce  probes  into  ducts  or  utricle.  X-ray  plates  showed 
delayed  ossification  at  epiphyses — the  picture  of  a  boy  of  sixteen  years. 
Head  and  cella  negative.  Bony  skeleton  of  masculine  type.  It  was 
thought  wise  to  first  perform  a  laparotomy  to  search  for  testicles  and 
see  if  they  could  be  transplanted  in  the  scrotum  and  also  to  carry  out 
operation  to  cure  the  hypospadias. 

December  19,  1919.  Operation.  Young.  Gas,  oxygen  and  ether. 
(1)  Laparatomy  to  search  for  testicles.  (2)  Perineal  section  for  drain- 
age. Rubber  catheter  sewed  in.  (3)  Plastic  operation  to  cure  hypo- 
spadias by  principle  of  Duplay. 

(1)  Median  abdominal  incision.  Patient  in  the  Trendelenberg  po- 
sition. Pelvis  emptied  of  contents  and  search  made  for  testicles.  They 
were  not  present  in  the  inguinal  canals  or  pelvis.  No  search  made  in 
the  region  of  the  kidneys  or  above  the  bony  pelvis.  Careful  examina- 
tion of  the  posterior  surface  of  the  bladder  was  made  and  seminal  vesi- 
cles were  not  visible  but  on  each  side  a  small  cord,  which  ran  upward 
and  outward  toward  the  lateral  wall  of  the  pelvis  was  found  and  thought 
to  be  the  vas  deferens.     Abdomen  was  closed  without  drainage. 

(2)  A  small  incision  was  made  in  the  perineum,  opening  urethra  and 
a  small  catheter  was  introduced  to  drain  the  bladder.  Catheter  fas- 
tened into  position  by  sutures. 

(3)  Plastic  operation  to  close  hypospadias  by  the  method  of  Duplay. 
Incision  made  on  each  side  of  the  mid-line,  through  the  skin,  from  glans 
backward  and  around  the  urethral  meatus  in  perineum.  (Technique 
of  this  operation  is  shown  in  the  accompanying  illustrations  figs.  1  to 
4.)  The  skin  was  brought  together  around  a  small  catheter  with  a 
continuous  fine  chromicized  catgut  suture,  which  did  not  include  the 
epidermis.  Glans  penis  was  incised  on  each  side  and  brought  together 
continuous  with  the  new  urethra.  Subcutaneous  tissuses  were  then 
brought  together  to  reinforce  and  cover  the  new  urethra,  a  continuous 
chromicized  catgut  being  used.  The  skin  was  then  drawn  together  by 
paeans  of  a  horse  hair  mattress  continuous  suture,  as  shown  in  illustra- 


PSEUDOHERMAPHRODI.SMUS   MASCULINUS 


407 


Fig.  1.  Showing  the  Line  op  Incision  for  Plastic  Operation 

Note  the  perineal  opening  of  the  urethra,  the  small  empty  scrotal  sac  and 
the  skin  flap  of  previous  operation  in  the  middle  of  the  penis. 
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Fig.  2.  Incision  Carried  Deeply  Into  Glans 
At  a,  the  approximation  of  skin  flaps  to  form  urethra  is  shown. 
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Fig  3.  New  Urethra  Completed  (Fixe  Chromicized  Catgut  Suture) 
This  suture  is  used  to  make  the  final  closure 
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Fig.  4.  Completed  Operation;  Catheter  is  Then  Removed 
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tions,  thus  forming  a  new  urethra  about  3|  inches  in  length  and  very 
satisfactory-  in  appearance.  In  order  to  reheve  tension,  a  longitudinal 
incision  was  made  along  the  dorsmn  of  the  penis  and  the  wound  was 
drawn  togetlu  r  nansversely  with  three  stitches  of  catgut.  The  cathe- 
ter which  was  used  in  making  the  new  urethra  was  withdrawn  at  the 
end  of  the  operation  to  avoid  pressure  necrosis. 

Convalescence.  January  2,  1920.  It  is  now  two  weeks  since  the 
operation.  Patient  is  still  wearing  a  perineal  drainage  catheter,  which 
is  draining  well.  No  urine  has  come  through  the  anterior  urethra. 
Operative  wound  has  done  well.  There  has  been  no  general  break- 
down or  suppuration.  There  are  three  small,  pin-point  openings, 
through  which  a  slight  amount  of  fluid  escapes,  when  solution  is  in- 
jected into  the  new  meatus.  The  new  glandular  urethra  is  entirely 
satisfactory.  General  condition  excellent.  It  seems  wise  to  continue 
the  perineal  drainage  for  a  few  days  longer. 

Januar}'  15,  1920.  Patient  voids  about  two-thirds  of  urine  through 
the  new  formed  urethra  and  one-third  through  the  perineal  fistula, 
which  is  still  open.  Several  small  pin-point  openings  in  the  new  urethra 
are  visible.  Filform  and  dilating  followers  up  to  20F.  arc  passed  with- 
out difficulty  into  the  bladder. 

January  16.  Patient  complains  of  sore  throat  and  coughs  occasion- 
ally.    Examination  of  the  chest  negative. 

January  17.  Temperature  101°.  January  18,  102°.  Throat  cul- 
tures were  made  on  January  20  and  showed  both  hemolj^tic  and  non- 
hemolytic staphj'lococcus  and  a  few  days  later  influenza  bacilli  were 
also  obtained.  On  January  24,  1920  temperature  rose  to  104°.  Ex- 
amination showed  a  bilateral  broncho-pneumonia.  On  January  25, 
fluid  was  discovered  on  the  left  side  and  1800  cc.  of  purulent  fluid  was 
removed  by  thoracentesis.  January  27. 1920  1200  cc.  of  fluid  was  obtain- 
ed, and  thoracotomy  was  then  done  by  Dr.  Heuer  for  drainage.  After 
this  patient  continued  to  grow  worse  and  pulse  became  very  rapid  and 
temperature  remained  low.  On  January  30  the  pulse  became  imper- 
ceptil)le  and  patient  died. 

Diagnosis.  Influenza  with  bilateral  broncho-pneumonia.  Empyema, 
left  side. 

A  utopsy 

Body.  The  body  is  that  of  a  well  nourished  young  white  man, 
weighing  51  kgm.  and  measuring  160  cm.  in  length.*  Rigor  mortis  is 
extreme. 
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The  eyes,  ears,  nose  and  mouth  show  no  features  worthy  of  note. 

Thorax.  The  thorax  is  well  formed  and  symmetrical.  In  the  left 
posterior  axillary  line  there  is  a  small  opening  into  the  pleural  cavity; 
about  3  cm.  of  the  7th  rib  has  been  removed  and  from  this  opening  a 
purulent  exudate  flows  freely  when  pressure  is  made  upon  the  left  thor- 
acic wall. 

Abdomen.  The  abdomen  is  flat  and  the  abdominal  muscles  in  a 
state  of  rigor  mortis.  Just  above  the  symphysis,  in  the  midline,  is  a 
healed,  linear  scar  10  cm.  in  length. 

External  genitalia.  The  external  genitalia  present  a  very  unusual 
appearance.  The  pubic  hair  is  quite  scanty  and  of  a  light  color.  Its 
arrangement,  while  not  distinctly  of  the  transverse  or  feminine  type  is, 
on  the  other  hand  not  definitely  of  the  triangular  or  masculine  appear- 
ance. There  is  no  well  formed  scrotum.  A  loose  fold  of  wrinkled  skin 
occupies  this  position.  No  testes  can  be  felt  within  this  fold,  neither 
can  they  be  felt  higher  up  along  the  course  of  the  inguinal  canal.  The 
penis  is  of  usual  size  and  shows  a  great  many  old  scars  both  over  its 
dorsal  and  ventral  aspects.  These  scars  are  more  numerous  over  its 
ventral  surface  and  over  this  scarred  surface  a  number  of  openings  of 
old  fistulae  may  be  seen.  These  fistulae,  five  in  number,  connect  with 
the  lumen  of  the  urethra,  as  pressure  over  the  region  of  the  bladder 
causes  urine  to  jet  forth  from  all  of  them. 

Extremities,  skin,  external  lymphatic  glands.  The  extremities  are  well 
formed  and  show  no  abnormalities. 

The  hair  over  the  trunk  and  extremities  is  very  slight  in  amount. 
The  beard  and  axillary  hair  are  quite  scant5^ 

A  few  cervical,  axillary,  and  inguinal  glands  can  be  palpated  but 
are  not  markedly  enlarged.     The  epitrochlear  glands  cannot  be  felt. 

Abdominal  cavity.  On  opening  the  abdominal  cavity  the  serous  sur- 
faces of  the  viscera  are  seen  to  be  smooth  and  glistening  and  all  of  the 
abdominal  organs  are  found  to  be  approximatly  of  normal  size  and  to 
occupy  their  usual  positions.  On  exploring  the  walls  of  the  abdominal 
cavity  and  pelvis  a  small  round  mass  suspended  by  a  pedicle  is  found 
just  below  the  lower  pole  of  the  right  kidney  (fig.  11).  This  mass  meas- 
ures about  2  cm.  in  diameter  and  is  covered  with  peritoneum  which 
extends  down  over  its  pedicle  and  is  continuous  with  the  general  peri- 
toneum; it  is  of  slightly  oval  shape,  almost  round,  and  has  a  firm,  rub- 
bery consistency.  Leading  downward  from  the  pedicle  of  this  structure 
the  peritoneum  is  thrown  up  into  a  small,  fiat  fold  about  1.5  cm.  broad 
which  becomes  continuous  with  the  peritoneal  covering  of  the  posterior 
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wall  of  the  bladder.  Between  the  layers  of  this  fold  of  peritoneum, 
leading  from  the  pedicle  of  the  mass  are  several  large  blood  vessels 
which  disappear  behind  the  bladder.  On  the  left  side  of  the  abdominal 
(■;i\  ity  there  is  a  similar  fold  of  peritonemn  in  approximately  the  same 
position,  however,  no  corresponding  pedunculated  mass  can  be  found 
at  its  upper  end  which  spreads  out  to  form  a  flat  fan-shaped  fold  with 
a  denticulated  edge.  (fig.  11).  This  fan-shaped  fold  contains  many 
blood-vessels  between  its  layers  and  a  small  oval  mass  about  4  mm.  in 
diameter  which  is  situated  near  its  free  edge.  The  remainder  of  the 
fold  leading  to  the  back  of  the  bladder  carries  large  blood-vessels  as 
does  the  corresponding  fold  on  the  right  side  and  situated  in  it  near  its 
free  edge  at  a  point  somewhat  nearer  its  lower  end  is  an  oval  mass 
about  the  size  of  a  small  pea.  It  is  of  a  3'ellowish  white  color  and  of 
firm,  i-ubbeiy  consistency.  By  palpation  no  prostate  or  seminal  ves- 
icles can  be  felt  in  their  usual  positions. 

Thoracic  cavity.  On  removing  the  sternum  the  thoracic  viscera  are 
seen  to  occupy  their  usual  positions.  Xo  tlmnus  can  be  found.  The 
left  pleural  cavit}',  which  has  been  drained  surgically  contains  about  10 
cc.  of  fibrino-purulent  exudate  which  covers  practically  the  entire  sur- 
fact  of  the  left  lung.  The  left  apex  is  fixed  by  several  old  adhesions. 
The  right  pleural  cai-ity  is  free  from  fluid  and  exudate  and  its  surface 
is  smooth  and  shining. 

Heart.     Weight  260  grams.     The  heart  shows  no  abnormahties. 

Lungs.  Left,  weight  1040  grams.  The  left  lung  is  quite  large.  Its 
lower  lobe  and  the  lower  part  of  the  upper  lobe  is  of  a  dull,  mottled, 
reddish-gray  color  and  is  covered  by  a  fibrino-purulent  exudate  which 
also  has  bound  the  two  lobes  together.  The  upper  part  of  the  upper 
lobe  is  dark  red  and  the  pleura  has  a  dull,  smoked  appearance.  There 
are  several  old  adhesions  at  the  apex.  The  lower  lobe  of  the  lung  is 
quite  finn  and  contains  verj^  httle  air. 

Most  of  the  upper  lobe,  however,  contains  air  but  manj^  finn  areas 
may  be  felt  within  it.  On  section  the  entire  cut  surface  is  quite  hemoi- 
rhagic.  The  upper  lobe  drips  with  blood  and  contains  numerous  cir- 
cumscribed, dark  red,  elevated  areas  which  do  not  contain  air.  The 
remainder  of  the  upper  lobe  is  quite  moist  but  for  the  most  part  air 
containing.  The  lower  lobe  contains  very  httle  air  and  its  cut  surface 
shows  many  large,  elevated,  red  confluent  areas  many  of  which  show 
gray  patches  in  their  centers  from  which  pus  may  be  expressed.  The 
large  bronchi  contain  purulent  exudate  which  may  easily  be  washed 
off  lea\ing  a  veiy  highly  injected  wall  behind.     Pus  may  be  expressed 
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from  most  of  the  smaller  bronchi.  The  large  pulmonary  vessels  are 
free  from  obstruction  and  their  walls  show  no  abnormalities  but  many 
of  the  smaller  vessels  contain  thrombi.  No  infarcts  of  the  lung  can  be 
seen. 

Right  lung,  weight  780  grams.  The  right  lung  is  quite  voluminous. 
Its  pleural  surface  is  smooth  and  glistening  and  of  light  gray  color 
slightly  pigmented  with  coal  dust.  The  two  upper  lobes  are  quite  soft 
and  air  containing.  The  lower  lobe  is  much  firmer  and  appears  to  be 
mostly  consolidated.  On  section  the  two  upper  lobes  have  a  homo- 
genous pink  color  and  seem  to  contain  air  throughout.  The  surface  of 
the  lower  lobe  is  of  much  darker  red  color  and  shows  many  large,  ele- 
vated confluent  consolidated  areas.  A  few  thrombi  may  be  seen  in 
the  smaller  pulmonary  veins  but  no  infarcts  are  evident.  The  bronchi 
of  the  lower  lobe  are  highly  injected  and  contain  a  purulent  exudate. 

The  lymph  glands  at  the  hilum  of  the  lungs  are  slightly  enlarged  but 
soft.     They  show  moderate  pigmentation  with  coal  dust. 

Liver.     Weight  1920  grams.     Both  liver  and  gall-bladder  are  normal. 

Pancreas.     Weight  40  grams.     The  pancreas  is  of  normal  appearance. 

Spleen.  Weight  180  grams.  The  spleen  is  slightly  enlarged  but 
shows  no  other  noteworth  features. 

Stomach,  duodenum  and  intestines.     Normal.        • 

Abdominal  lymph  glands.  All  of  these  glands  are  of  normal  size, 
color  and  consistency. 

Adrenals.     Weight  (together  18  grams)     These  organs  appear  normal. 

Genito-urinary  system  (fig.  12).  Kidneys:  Left,  weight  140  grams; 
right,  weight  160  grams.  Neither  of  the  kidneys  shows  any  macro- 
scopic abnormahty.  The  left  ureter  is  of  normal  size;  its  lumen  is  free 
from  obstruction  and  its  pursues  its  usual  course  to  the  bladder.  The 
right  ureter  is  of  normal  size  and  free  from  obstruction  but  just  before 
reaching  the  bladder  it  is  displaced  laterally  by  an  anomalous  structure 
(fig.  12)  which  lies  on  the  right  posterior  aspect  of  the  bladder  and  around 
which  the  ureter  passes  to  empty  into  the  bladder  in  the  usual  way. 

Bladder.  The  bladder  contains  about  75  cc.  of  clear  urine.  It  is 
of  normal  size  and  its  wall  of  normal  thickness.  The  epithelium  lining 
the  bladder  is  delicate  and  completely  intact.  The  ureteral  and  ureth- 
ral orifices  are  situated  in  their  usual  positions  and  unobstructed. 

Prostate.  No  well  formed  prostate  can  be  discovered  on  external 
examination  of  the  dissected  specimen.  However,  upon  making  a 
transverse  cut  across  the  urethra  at  the  level  of  the  usual  position  of 
the  prostate,  a  considerable  amount  of  glandular  tissue  resembling 
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R. Testis 
(abdominal) 


Fig.  5.  Diagram  of  Dissected  Specimen  Viewed  Posteriorly  Illustrating.- 

THE  Location's  from  Which  the  Microscopical  Sections 

Described  in  the  Text  Were  Taken 
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prostate  may  be  seen  surrounding  the  urethra.  Most  of  the  prostate 
is  situated  dorsal  to  the  urethra  but  a  small  portion  lies  lateral  and  ven- 
tral to  it. 

Seminal  vesicles.  No  seminal  vesicles  are  to  be  seen.  However, 
lying  on  the  posterior  wall  of  the  bladder  approximately  in  the  position 
of  the  right  seminal  vesicle,  is  an  anomalous  curved  structure  7  cm.  in 
length  and  2  cm.  in  width  at  its  broadest  point  (fig.  12).  The  struct- 
ure becomes  much  smaller  at  its  ends.  The  lower  one  of  which  appears 
to  unite  with  the  ventral  aspect  of  the  membraneous  urethra  while 
the  upper  one  becomes  continuous  with  the  ligament  of  peritoneum 
leading  from  the  small  pedunculated  mass  in  the  right  side  of  the 
abdominal  cavity  to  the  back  of  the  bladder. 

Urethra.  On  opening  the  urethra  along  its  dorsal  surface  an  im- 
perfectly formed  lumen  is  found  throughout  its  entire  extent.  This 
lumen  is  practically  obliterated  by  scarring  about  3  cm.  from  the 
meatus.  There  are  numerous  small  fistulae  and  false  passages  which 
open  externally  along  the  ventral  side  of  the  penis. 

Anomalous  structures  associated  ivith  genito-urinary  tract  (figs.  11  and 
12).  The  round  mass  covered  with  peritoneum  and  situated  at  the 
upper  end  of  the  narrow  fold  of  peritoneum  extending  from  near  the 
lower  pole  of  the  right  kidney  to  the  bladder,  measures  2  cm.  in  diam- 
eter. It  is  quite  firm  and  elastic  and  receives  several  good-sized  blood- 
vessels by  way  of  the  small,  flat  stalk  of  peritoneum  by  which  it  hangs. 
The  structure  has  the  general  appearance  of  a  testicle  and  situated, 
adjoining  it  in  the  stalk  from  which  it  hangs  is  a  small  elongated  mass 
of  glandular  tissue  which  appears  to  be  epididymis.  Extending  down 
the  main  fold  of  peritoneum  continuous  with  the  epididymis  is  a  small, 
firm  cord-like  structure,  about  4  mm.  in  diameter  which  becomes  con- 
tinuous with  the  anomalous,  curved  structure  situated  on  the  posterior 
aspect  of  the  bladder. 

On  opening  this  anomalous  structure  fig.  12  (c)  it  is  seen  to  be  a  single 
tube  with  quite  a  thick,  muscular  wall  and  lined  throughout  with  epithe- 
lium. Its  lower  end  opens  by  a  small  orifice  into  the  floor  of  the  urethra 
:at  the  verumontanum  in  the  position  of  the  utriculus.  In  fact,  this 
■entire  anomalous  structure  may  very  well  be  a  greatly  enlarged  utricu- 
lus. Its  upper  end,  at  first  sight,  appears  to  end  blindly  but  careful 
examination  revoals  a  very  small  opening,  much  too  small  to  admit  the 
point  of  the  fin.  st  probe.  The  fining  of  this  structure  is  smooth  and 
regular  except  for  one  area  of  the  side  next  to  bladder  where  a  small 
longitudinal    ridge    about    2    cm.    in    length    in    its    wall    is    seen 
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(fig.  12  (c)).  In  the  distal  end  of  this  ridge  a  minute  opening  is  seen.  A 
transverse  cut  was  made  across  this  entire  structure  down  to  the  blad- 
der wall  through  the  middle  of  this  ridge  and  the  cross  section  of  a  duct 
about  1  mm.  in  diameter  and  possessing  a  definite  wall  of  its  own  is 
seen  hing  within  the  thick  wall  of  the  anomalous  tube  just  opposite 
the  small  ridge  seen  on  its  interior  (fig.  5  (6)  fig.  9).  A  similar  trans- 
verse section  made  below  the  distal  end  of  the  ridge  failed  to  show  any 
such  duct  in  cross  section  (fig.  5  (7)).  A  verj'  fine  probe  passed  into  the 
duct  goes  in  the  direction  of  the  small  opening  seen  in  the  distal  end  of 
the  small  ridge  but  cannot  easily  be  forced  through  it.     Several  trans- 


FiG_6.  Sagcutal  Section  Through  Testis  axd  Epididymis   (Low  Power), 

Figure  5  (1) 


verse  cuts  made  across  the  large  tube  at  higher  levels  show  the  same 
duct  h'ing  between  it  and  the  bladder.  At  the  upper  end  of  the  tube, 
however,  this  duct  breaks  up  into  three  .smaller  ducts  similar  to  it  in 
appearance  all  of  which  pass  together  up  between  the  folds  of  the  liga- 
ment of  peritoneum  to  the  epididymis  of  the  testicle  with  which  they 
appear  to  unite  (fig.  5  (4)  fig.  7). 

.\ccompan\ing  these  ducts  in  the  Ugament  of  peritoneum  is  another 
small  duct  continuous  with  the  lumen  of  the  large  anomalous  tube  just 
described.  This  duct  presists  only  for  6  or  8  cm.  from  the  upper  end 
of  the  tube  and  finally  become  obliterated  into  a  cord  of  fibrous  tissue 
which  accompanies  the  aggregation  of  small  ducts  leading  to  the  epididy- 
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Fig.  6a.  High  Power  Field  at  Junction  of  Epididymis  and  Testis 


Fig.  7.  Transverse  Section  at  Upper  End  of  Enlarged  Utricxjlus, 

Figure  5  (4) 

The  larger  duct  standing  alone  is  the  utriculus  and  the  aggregation  of  smaller 
ducts  are  those  of  the  epididymis  which  persist  down  to  this  level  (low  power). 
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mis.     Several  large  blood-vessels  also  are  included  in  this  fold  of  peri- 
toneum along  with  the  ducts  described. 

The  fold  of  peritoneum  lying  on  the  left  side  of  the  body  in  similar 
position  to  the  one  just  described  is  found  to  contain  only  a  few  blood- 
vessels and  two  small,  yellowish,  firm  nodules,  one  at  the  upper,  free 
end  and  another  at  the  edge  of  the  fold  at  about  two-thirds  of  the  dis- 
tance from  its  upper  end  to  the  bladder.  These  aw  each  about  3 
mm.  in  diameter  and  he  apparently  unconnected  witli  any  other 
significant  structure.  No  testicle,  epididymis,  vas  deferens  or  other 
unusual  structures  are  to  be  seen  associated  with  this  fold  of  peritoneum 
or  are  any  of  these  structures  found  anywhere  on  the  left  side  of  the 
body. 

Microscopic  notes 

Lungs.  A  section  from  the  left  lung  shows  the  pleura  to  be  slighth' 
thickened  and  covered  by  a  thick  exudate  composed  of  fibrin,  poly- 
morphonuclear leucoc\'tes  and  coagulated  necrotic  material.  Great 
areas  of  alveoli  and  many  bronchi  are  filled  with  a  similar  exudate 
which  greatly  distends  many  lymphatics  in  these  areas.  In  other-areas 
the  alveoli  are  full  of  coagulated  fluid.  Numerous  alveoli  and  capil- 
laries are  plugged  with  fibrin  but  the  larger  blood  vessels  are  free  from 
thrombi,  A  few  air-containing  alevoli  are  seen.  Great  clumps  of  bac- 
teria (streptococci)  are  seen  throughout  the  section. 

In  the  section  taken  from  the  lower  lobe  of  the  right  lung  many 
alveoli  and  bronchi  are  seen  to  contain  exudate  similar  to  that  described 
in  the  left  lung.  The  pleura,  however,  is  unaltered  and  there  are  manj- 
more  air-containing  alveoli  than  in  the  left  lung.  A  section  from  the 
right  upper  lobe  is  essentially  normal. 

Liver  and  kidneys.     Cloudy  swelling. 

Heart,  spleen,  panci'eas  and  adrenals.     Normal. 

Genito-urinary  tract.  (See  fig.  5  for  positions  from  which  sections 
were  taken  and  figs.  6  to  10  for  photomicrographs.) 

1.  Testes.  Figure  5  (1);  figures  6  and  6a.  The  seminiferous 
tubules  have  their  usual  general  shape  and  arrangement  but  they  are 
hned  bj'  several  layers  of  undifferentiated  cubical  epithelium.  Some 
apparently  have  no  lumen  at  all  and  the  lumen  of  the  majority  of  tub- 
ules is  quite  small.  No  evidence  of  actual  spermatogenesis  is  seen. 
However,  in  the  lumen  of  a  few  tubules  there  are  small,  dark  staining 
bodies  which  suggest  poorly  formed  spermatozoa.  The  basement  mem- 
brane of  all  the  tubules  is  quite  thick.     The  interstitial  tissue  is  abun- 
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dant  and  contains  a  great  many  large  pale  staining,  polygonal  cells 
(Whitehead  1).  The  blood-vessels  of  the  testis  show  no  abnormaHty. 
Associated  with  the  testis  there  is  shown  in  this  section  a  well  formed 
epididymis.  Its  epithelial  lining  shows  nothing  unusual  and  its  con- 
volutions are  normally  arranged.  Only  a  few  desquamated  epithelial 
cells  and  a  little  coagulated  fluid  is  seen  within  the  lumen  of  the  epididy- 
mis. 


Va5 


Fig.  8.  Transverse  Section  Taken  at  Upper  Part  of  Enlarged  Utbiculus, 

Figure  5  (5) 

The  small  duct  lying  adjacent  to  the  utriculus  is  the  vas  deferens.  At  the 
upper  end  of  the  utriculus  it  becomes  continuous  with  the  ducts  of  the  epididymis. 
The  vas  opens  into  the  utriculus  near  its  lower  end  (low  power). 


2.  Transverse  section  just  below  the  epididymis.  Figure  5  (2).  A 
definite  cord  of  fibrous  tissue  containing  a  few  small  blood  vessels  is 
seen  in  cross  section.  There  are  twelve  much  smaller  ducts  which 
anostamose  freely  just  lateral  to  the  fibrous  cord.  These  ducts  are 
lined  with  a  single  layer  of  cubical  epithelium  and  have  thin  muscular 
walls.  The  fibrous  cord  is  taken  for  the  obliterated  Miillerian  duct 
while  the  smaller  ducts  may  be  traced  in  serial  section  to  their  junction 
with  the  epididymis. 

3.  Transverse  section  across  right  fold  of  peritoneum  at  its  middle 
point.  Figure  5  (3).  This  section  shows  a  very  small  duct  in  cross 
section  and  another  much  larger  structure  composed  of  a  thick  wall  of 
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smooth  muscle  and  connective  tissue  in  the  center  of  which  is  an  irregu- 
larlj-  shaped  kmien  lined  with  columnar  epitheUum  over  part  of  one  side 
and  showing  a  marked  proliferation  of  the  cells  of  its  wall  which  bulge 
out  into  the  lumen  from  the  other  side.  It  appears  as  if  the  lumen  has 
become  partly  obhterated.  This  structure  wf  take  for  the  remains  of 
the  ISIullerian  duct.  It  is  this  structure  which  forms  the  firm  cord 
which  may  he  felt  in  the  fold  of  peritoneum  leading  from  the  testis. 


■fggjUitl,  i^mm  "-' 
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Fig.  8a.  High  Power  Field  of  Lumex  of  I'tkh  ilus  Showing  Its  MrcosA 
Composed   of   Stratified   Epithelium    and    Xtmerous   Glaxds 
LiN'ED  With  Colcmxar  Epithelium  ^^  ithix  Its  Wall 

The  loose  character  of  the  stroma  is  also  shown 


The  other  structure  mentioned  above  in  this  section  is  a  well  formed 
small  duct  with  a  much  convoluted  epitheUal  lined  Imnen.  It  is  evi- 
dently one  of  the  numerous  anastomosinp:  tubules  seen  in  the  above 
section  2  as  it  resembles  them  quite  closely  in  everj'  respect. 

The  remainder  of  the  section  is  composed  of  areolar  tissue,  and  blood 
vessels  which  he  around  these  structures  just  mentioned  between  the 
two  layers  of  peritoneum.  Their  arrangement  does  not  appear  to  be 
of  any  significance. 
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4.  Serial  sections  taken  at  upper  end  of  anomalous  tubular  structure 
on  back  of  bladder.  Figure  5  (4);  figure  7.  This  structure  has  a 
thick  muscular  wall  not  unlike  uterus  in  its  appearance.  However,  it 
is  lined  with  stratified  epithelium  which  dips  down  into  its  muscular 
wall  to  form  many  glands  most  of  which  are  lined  with  a  single  layer  of 
cubical  epithehum.  As  this  structure  is  followed  upward  its  lumen 
becomes  quite  small  and  its  lining  becomes  a  single  layer  of  columnar 


Vas 


Fig.   9.  Transverse   Section   Through   Utricultts    at    Somewhat   Lower 

Level,  Figure  5  (6) 

The  vas  deferens  is  seen  within  the  wall  of  the  utriculus  (low  power) 


epithelium  resembling  closely  the  remnants  of  columnar  epithelium 
seen  with  the  ill-defined  lumen  of  the  fibrous  cord,  seen  in  section  3 
and  which  is  seen  microscopically,  to  be  the  continuation  of  the  struc- 
ture we  are  now  describing. 

Situated  just  to  one  side  of  this  structure  there  is  seen  in  these  sec- 
tions a  number  of  anastomosing  ducts  varying  from  three  to  eight. 
They  have  thick  muscular  walls  and  convoluted  lumens  whose  lining 
epithelium  is  quite  similar  to  that  of  the  numerous  anastomosing  ducts 
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seen  in  section  2  described  above.  In  fact,  these  ducts  resemble  those 
ill  tlie  above  section  in  all  respects  except  that  they  are  fewer  in  num- 
ber and  much  larger. 

5.  Transvei-se  section  taken  just  below  4.  Figure  5  (5) ;  figures  8  and 
8a.  At  this  level  the  resemblance  of  this  anomalous  structure  to  uterus 
is  much  more  striking  than  in  the  previously  described  series  of  sections. 
The  wall  is  composed  of  a  thick  layc  i  of  smooth  muscle  and  connective 


Fig.  10.  Rudimentary  Prostate,  Figcre  5  (8) 

tissue  which,  at  a  point  about  midway  1)0Tween  the  exterior  and  the 
lumen  of  this  structure,  gradually  luerjio  into  a  stroma  of  small  homo- 
geneousl\-  arranged,  looselj'  packed,  cells  quite  similar  to  those  seen  in 
the  uterus.  They  are  in  general  of  short  spindle-shaped  type  and  have 
quite  scanty  cj-toplasm  with  prominent  round  or  oval,  irregularly 
staining  nuclei.  The  lumen  is  lined  with  many  layers  of  stratified 
epithelium  which  dips  down  into  the  .stroma  and  assumes  in  many 
places,  a  gland-Uke  arrangement.  The  epithehum  lining  these  glands, 
however,  is  of  the  columnar  form. 
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Situated  just  laterally  to  this  structure  there  may  also  be  seen  in 
the  section  an  entirely  separate  much  smaller  duct  lined  with  epithe- 
lium and  having  a  very  thick  wall  composed  of  fibrous  tissue  and  smooth 
muscle.  The  walls  of  these  two  structures  merge  into  each  other  on 
their  contiguous  surfaces.  The  lumen  is  much  denticulated  by  long 
branching  strands  of  the  surrounding  stroma  which  project  into  it.  All 
of  these  are  covered  with  several  layers  of  cubical  epithehum.  This 
structure  we  take  for  the  vas  deferens. 

6.  Transverse  section  taken  1  cm.  below  5.  Figure  5  (6) ;  and  figure 
9  (low  power) .  This  section  shows  the  same  structures  as  does  section  5. 
The  vas  deferens  however,  has  become  incorporated  in  the  wall  of  the 
enlarged  utricle. 

7.  The  lumen  of  the  utriculus  has  become  nmch  smaller  but  its  lining 
epithehum  and  wall  have  the  same  characteristics  as  seen  in  the  sections 
taken  at  higher  levels.  The  vas  deferens  opens  into  the  utriculus  be- 
tween the  levels  of  6  and  7  and  therefore  is  not  shown  in  the  series  of 
sections  taken  at  7. 

8  and  9.  Sections  taken  from  the  neck  of  the  bladder  at  these  points 
are  composed  mainly  of  rudimentary  prostatic  tissue.  Attention  is 
again  called  to  the  absence  of  seminal  vesicles  and  ejaculatory  ducts. 
Figure  5  (8-9) ;  figure  10. 

10,  11,  13,  14,  15,  16,  17,  18.  Numerous  sections  taken  from  these 
sites  fail  to  show  any  noteworthy  structures.  No  ducts,  similar  to 
those  described  on  the  right  side  are  to  be  found  and  sections  14  and  1 1 
show  there  are  no  connections  between  the  right  and  left  folds  of  peri- 
toneum. 

12.  Section  through  small  nodule  in  left  anomalous  fold  of  peritoneum, 
figure  5  (12). 

This  is  a  very  vascular  group  of  nondescript  cells.  They  are  quite 
small  and  irregular  with  non-distinctive  nuclei.  No  features  of  the 
section  suggest  either  testis  or  ovar5^ 

Anatomical  diagnosis.  Malformation  of  genital  organs;  undescended 
and  imperfectly  developed  testis  (right),  greatly  enlarged  utriculus, 
rudimentary  prostate,  absence  of  left  testis  and  seminal  vesicles,  hypo- 
spadias; surgical  treatment  of  hypospadias  with  remaining  urethral 
fistulae;  confluent  lobular  pneumonia  (streptococcus  haemotyticus) ; 
surgical  drainage  of  empyema  (left.) 
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DISCUSSION 

The  relation  of  this  case  to  hermaphrodism  requires  some 
consideration,  ^^^lile  there  are  no  definitely  female  parts  the 
hj'pospadias,  enlarged  uterus  masculinus,  partially  obliterated 
Miillerian  duct  show  the  tendency  toward  feminine  develop- 
ment. The  following  classification  of  the  different  forms  of 
hermaphrodism  is  by  Marchand  (2) : 

A.  H ( rmapkrodismus  Verus,  i.e.,  the  existence  of  both  male  and  fe- 
male sexual  glands  in  same  body.  Of  this  group  there  are  three  sub- 
divisions : 

(1)  H.  lateralis,  denotes  the  presence  of  anj-  ovary  on  one  side  and  a 
testis  on  the  other. 

(2)  H.  semi-lateralis,  describes  that  condition  where  both  an  ovary 
and  testis  exist  on  one  side  and  either  or  niether  on  the  other. 

(3)  H.  hilateralis,  denotes  the  presence  of  both  ovaiy  and  testis  on 
each  side  of  the  body. 

B.  Pseuih,},,  riiiiiphrodismus,  i.e.,  the  rudimentaiy  development  of 
the  sexual  gltuitls  while,  at  the  same  time  the  external  genitalia  are 
more  or  less  altered  and  the  secondarj^  sexual  characteristics,  i.e.,  voice, 
growth  of  hair,  dimensions  of  skeleton  are  reversed. 

Of  this  group  to  which  belong  most  anomalies  of  the  genital 
tract  there  are  two  types: 

(1)  Pseudoherma'pkrodismus  Masculinus.  Here  the  sexual 
glands,  though  rudimentary  are  masculine  while  the  rest  of  the 
internal  genitalia  and  the  external  genitalia  are  more  or  less 
feminine. 

(2)  Pseudohermaphrodismus  Feminimis.  Here  the  sexual  glands 
though  rudimentary  are  feminine  while  the  other  genitalia  and 
habitus  are  more  or  less  mascuUne. 

Pseudohermaphrodism  is  much  more  common  than  true  her- 
maphrodism and  pseudohermaphrodism  masculinus  by  far  the 
most  common  type.  iNIarchand  (2),  states  that  its  occurrence 
with  hjTiospadias,  an  enlarged  utriculus  (uterus  masculinus) 
rudimentary  prostate,  and  undescended  testicle  is  not  uncommon 
and  that  in  these  cases  the  Wolffian  duct  (vas  deferens)  empties 
either  into  the  enlarged  utriculus  or  floor  of  the  urethra. 


Fig.   11.   Dkawing  of  Abdominal  Cavity  with  Intestines  and  Pekitoneum  Removed 
Showing  the  Abdominal  Testicle  and  Epididymis  with  Theik  Associated 

Fold  of  Peritoneum 

The  fold  of  peritoneum  found  in  similar  position  on  the  opposite  side  is  also  shown. 
The  hyospadias  is  represented  as  it  existed  before  operative  procedures  were  undertaken. 
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Fig.     12.  Dr.wving  of  Posterior  View  of  Intact  Dissected  Specimen. 

a,  Testis  and  epididymis,  b,  denticulated  anomalous  fold  of  peritoneum  tes- 
tis, epididymis  and  vas  absent;  c,  interior  view  of  enlarged  utricle  opened  lon- 
gitudinally, d,  opening  of  utricle  into  floor  of  membraneous  urethra;  e,  Cowper's 
glands;/,  ventral  aspect  of  penis  after  operation  for  hypospadias;  g,  enlarged 
utricle. 
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This  last  mentioned  group  of  associated  conditions  bears  a 
striking  analogy  to  the  present  case  under  consideration  and 
were  external  genitalia  and  habitus  more  of  female  type,  it 
would  certainly  afford  a  typical  example  pseudohermaphrodismus 
masculinus.  However,  as  it  stands,  this  case  more  closely  approx- 
mates  this  type  of  malformation  of  the  genital  system  than  any 
other. 

Many  similar  cases  are  to  be  found  in  the  literature.  Arnold 
(3),  reports  a  case  of  a  seven  months  foetus  whose  premature  birth 
was  probably  caused  and  greatly  interfered  with  by  a  large 
abdominal  tumor.  The  child  was  removed  in  pieces.  The 
tumor  proved  to  be  the  greatly  dilatated  bladder  which  was 
associated  with  a  large  uterus  masculinus  and  stricture  of  urethra. 
iVrnold,  also  reports  26  cases  of  uterus  masculinus  which  are 
authentically  proven  and  represent  all  such  cases  reported  to 
that  time.  From  the  study  of  his  summary  of  these  cases  it  ap- 
pears that  the  uterus  masculinus  may  be  a  small  pocket,  or  a 
definitely  anomalous  organ  either  solid  or  with  a  canal  of 
varying  diameter.  It  may  be  a  double  stricture  but  generally 
exists  as  the  partial  or  complete  fusion  of  the  lower  ends  of  the 
Miillerian  ducts.  In  accordance  with  the  statement  of  Mar- 
chand,  Arnold  finds  hypospadias,  anomalous  scrotum  and 
penis;  undescended  testes,  rudimentary  or  lacking  seminal  vesi- 
cles and  prostate  as  associated  conditions  with  enlarged  uterus 
masculinus.  Stroebe  (4)  reports  a  typical  case  of  pseudoherma- 
phrodismus masculinus  internus  with  good  histological  de- 
scriptions. Benda  (5)  contributes  an  excellent  discussion  of 
hermaphrodism  and  malformations  with  changes  in  sexual 
characteristics. 

Two  cases  recently  studied  at  the  Johns  Hopkins  Hospital 
are  those  of  Cullen  and  Quinby.  Cullen  (6)  reports  the  case  of 
an  adult  individual  with  rudimenary  vagina  and  penis  having  a 
urethra  of  feminine  type.  All  of  the  secondary  sexual  charac- 
teristics, e.g.,  hair,  voice,  and  skeleton,  were  masculine.  Lap- 
arotomy failed  to  reveal  any  uterus,  tubes,  or  ovaries  but  a 
well-formed  testis  and  epididymis  were  found*  in  a  hernial 
sac.     Microscopical    examination    showed     the    testis     to    be 
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non-functioning.  Quinby  (7)  describes  a  person  10  years  of 
age  with  rudimentary  penis,  labia  majora,  and  hypospadias. 
The  pubic  hair  was  of  feminine  tj^je  but  the  other  secondary 
sexual  characters  mascuHne.  No  prostate  could  be  palpated 
or  any  testes  found  by  external  examination.  Laparotomy 
revealed  well  formed  uterus,  tubes  and  ovaries  but  no  trace 
of  testes  could  be  found. 

Although  these  cases  were  not  studied  by  autopsies  the  sur- 
gical findings  establish  the  diagnosis.  It  is  at  once  seen  that 
they  represent  the  two  most  conunon  types  of  pseudoher- 
maphrodism,  the  former  being  one  of  pseudohermaphrodism 
masculinus  while  the  latter  illustrates  pseudohermaphrodism 
femininus. 

SUMMARY 

It  appears  in  the  development  of  the  urogenital  system  of  this 
individual,  that  a  tendency  toward  hermaphrodism  has  been 
shown.  However,  on  the  whole,  the  organs  are  those  of  a  mas- 
cuUne  person  though  inuch  altered  in  morphology  and  function. 
Briefly,  the  situation  is  this: 

On  the  right  side  just  below  the  kidney  there  is  a  non-func- 
tioning, undescended  testicle  continuous  with  which  is  a  well 
defined  epididymis  (figs.  11  and  12).  The  epididymis  persists 
as  a  group  of  anastomosing  tubules,  all  of  which  pass  together 
down  a  fold  of  peritonemn  to  the  right  posterior  wall  of  the 
bladder.  At  this  point  these  tubules  converge  to  form  one 
larger  duct  which  is  considered  to  be  the  vas  deferens.  This 
structure  runs  along  for  5  cm.  between  the  posterior  wall  of  the 
bladder  and  an  anomalous  curved  tube  which  lies  adjacent  to 
it  and  into  the  lower  end  of  which  the  vas  deferens  opens  by  a 
narrow  orifice  (fig.  12)  (c).  This  anomalous  structure  is  taken 
to  be  a  malformation  of  the  utriculus  because  of  the  following 
points:  (1)  Its  wall  and  epithelial  lining  resemble  closely  that  of 
the  uterus  (figs.  8  and  8a) ;  (2)  Its  lower  end  opens  into  the  floor 
of  the  urethra  in  the  position  of  the  uterus  masculinus  (fig.  12 
(d);  (3)  Its  upper  end  is  in  continuity  with  a  small  partially 
obliterated  duct  which  is  taken  to  be  the  remains  of  the  em- 
bryonic predecessor  of  the  uterus,  the  Miillerian  duct. 
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On  the  left  side  of  the  body  there  is  a  fold  of  peritoneum  simi- 
lar to  the  one  on  the  right  but  it  contains  no  structures  which  may 
be  identified  as  organs  or  remnants  of  embryonic  structure.  There 
are  no  connecting  structures  between  the  right  and  left  folds  of 
peritoneum. 

The  prostate  is  quite  small  but  well  defined  both  grossly  and 
microscopically.     No  trace  of  seminal  vesicles  are  found. 

The  following  feminine  characters  are  present:  (1)  A  per- 
sistent, partially  obliterated  Mlillerian  duct  exists  on  the  right 
side  forming,  at  its  lower  end,  a  greatly  enlarged  one-horned 
utricle.     (2)  There  is  a  urethra  of  more  or  less  feminine  type. 

If  one  chooses  to  consider  this  case  as  an  example  of  one  of  the 
forms  of  hermaphrodism  it  should  be  classified  as  pseudoherma- 
phrodismus  masculinus. 
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SOME  HYPOTHESES  REGARDING  RENAL 
TUBERCULOSIS^ 

ARTHUR   L.   CmJTE 

Before  proceeding  to  the  short  paper  that  I  have  prepared  in 
lieu  of  a  formal  address,  there  are  a  few  remarks  that  I  wish  to 
make.  In  the  first  place  I  thank  the  Society  for  the  honor  they 
conferred  upon  me  by  making  me  their  president :  it  is  an  honor 
that  I  greatly  appreciate. 

Since  our  last  meeting  momentous  changes  have  come  to  the 
whole  world.  You  will  agree  with  me,  I  am  sure,  that  the  Uro- 
logical  Association  is  to  be  congratulated  upon  the  part  that  its 
members  took  in  the  world  war.  I  do  not  know  the  proportion 
of  our  members  who  were  in  service  but  it  must  have  compared 
very  favorably  with  that  of  other  societies — it  sometimes  seemed 
to  me  that  I  was  the  only  one  who  was  not  in  active  service. 
You  know  that  the  urological  work  of  the  army,  both  the  direc- 
tion in  Washington  and  the  active  supervision  in  France  and  in 
this  country  were  almost  entirely  imder  members  of  this  Society. 
You  know  also  that  the  work  was  well  done. .  Not  only  did  our 
members  give  their  time  and  the  best  that  was  in  them  in  the 
way  of  professional  skill  but  one  at  least,  Beal  of  Worcester,  laid 
dovra  his  life.  I  think  we  may  say  that  the  Society  did  its  part 
well. 

In  this  post  bellum  period  of  discontent  which  I  am  sure  may 
be  partly,  at  least,  considered  as  a  stri\dng  for  better  things,  we 
have  a  part  to  play  both  as  individuals  and  as  a  society.  As  indi- 
viduals our  tasks  vary  to  such  a  degree  as  to  make  any  discussion 
of  them  unprofitable.  We  must  welcome  and  help  innovations 
which  are  real  advances  and  attempt  to  curb  changes  which  in 
our  opinions  are  not  real  advances  but  are  simply  the  result  of  the 
restlessness  of  the  hour, 

'Read  at  the  meeting  of  the  American  Urological  Association,  New  York, 
April,  1920. 

431 

THE  JOURNAL  OF  CHOLOGT,  VOL.  V,  NO.  5 


432  ARTHUR   L.    CHUTE 

As  a  society  I  do  not  see  that  we  have  any  particular  medical 
reconstruction  problems;  those  of  our  members  who  lean  to  the 
venereal  side  may  have  an  increased  responsibility  put  upon 
them  just  now  because  of  the  relaxation  of  morals  that  war  is 
said  to  bring  about.  It  may  be  especially  incumbent  upon  them 
at  this  time  to  teach  the  dangers  of  venereal  infection. 

It  seems  to  me  as  a  society  that  we  have  certain  problems 
before  us,  which  we  should  be  turning  over  in  our  minds.  This 
Society  has  more  than  500  members.  At  our  annual  meeting 
and  at  the  branch  meetings  a  great  many  papers  are  read.  There 
is  a  constantly  increasing,  and  I  beUeve  legitimate  desire  for 
some  publication  other  than  our  transactions  which  shall  publish 
these  papers  and  keep  the  widely  scattered  members  of  this 
Society  in  touch  with  what  the  members  in  other  parts  of  the 
country  are  doing.  I  get  a  great  deal  of  stimulus  and  inspiration 
from  our  meetings  but  I  get  it  all  at  a  time,  that  is,  at  the  time 
of  the  annual  meeting.  I  believe  that  many  of  us  feel  that  a 
journal  of  some  sort  in  which  this  Society  has  an  interest,  I  will 
not  say  exclusive  interest,  would  be  of  great  advantage,  and  keep 
a  part  of  our  inspiration  up  during  the  whole  year. 

We  have  in  this  Society  certain  conflicts  of  authority  which 
may  be  likened  to  the  clashes  that  we  are  now  witnessing  between 
the  federal  and  state  authorities  regarding  the  enforcement  of  the 
eighteenth  constitutional  amendment.  I  refer  to  the  dual  mem- 
bership that  we  require  of  a  large  proportion  of  our  members: 
it  may  seem  wise  to  make  some  changes  as  regards  this  matter. 

With  500  members  the  question  comes  up  whether  in  the  future 
it  will  be  the  part  of  wisdom  to  limit  membership  in  this  Society 
to  those  who  have  a  definite  and  active  interest  in  urinary  work. 
We  have  in  the  past  taken  many  men  whose  interest  in  urinary 
work  was  passive  rather  than  active :  it  may  be  that  we  shall  have 
to  change  our  policy  Umiting  our  membership  to  a  certain  extent. 
I  hope,  however,  that  no  such  action  will  be  taken  without  it  is 
definitely  determined  that  a  change  of  policy  is  absolutely 
necessary. 

There  is  in  the  country  at  large,  so  far  as  I  can  learn,  an  alarm- 
ing increase  in  the  number  of  malpractice  suits  that  are  being 
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brought  against  physicians.  This  condition  is  not  due,  so  far  as 
I  can  determine,  to  physicians  being  less  careful  than  heretofore 
of  the  interests  entrusted  to  them  but  to  other  changes  that  have 
taken  place  in  the  community  as  a  whole.  I  feel  that  our  mem- 
bers coming  irom  all  parts  of  the  country  as  they  do  should  take 
this  problem  up  \vith  their  state  medical  societies  and  should  see 
if  some  way  can  be  found  to  lessen  the  annoyance,  financial  loss, 
and  injustice  that  many  of  these  suits  have  brought  to  medical 
men. 

I  wish  to  call  the  attention  of  the  Society  to  these  matters  and 
to  ask  them  to  take  them  under  consideration  that  they  may 
have  their  ideas  formulated  should  any  of  these  matters  come  up 
for  action. 

As  I  understand  it,  the  chairman  is  allowed  more  or  less  lati- 
tude in  the  scope  of  his  address.  On  this  occasion  I  wish  to  exer- 
cise my  prerogative  by  presenting  a  paper  which  perhaps  some  of 
you  may  feel  deals  more  with  fancy  than  with  fact. 

The  question  of  how  infection  takes  place  in  renal  tuberculosis 
has  for  a  long  time  been  of  great  interest  to  me,  but  has  never 
been  explained  to  my  entire  satisfaction.  I  assume  that  all  will 
agree  that  a  kidney  is  never  the  primary  location  of  a  tuberculous 
invasion  but  that  it  always  represents  an  infection  that  has  been 
transferred  from  some  other  focus  in  the  body.  The  theory'  that 
the  tuberculous  infection  comes  to  a  kidney  from  the  thorax  by 
way  of  the  lymphatics  has  always  seemed  to  me  unsatisfying: 
it,  for  one  thing,  offers  no  satisfactory  explanation  for  those  cases 
where  the  process  is  apparently  secondary  to  a  tuberculous  bone  or 
joint  lesion,  as  is  not  infrequently  the  case.  The  weight  of  evi- 
dence seems  to  me  absolutely  against  the  probability  that  the 
infection  in  renal  tuberculosis  ascends  from  the  bladder  except  in 
very  rare  instances  that  are  marked  exceptions  to  the  general 
rule.  For  example  one  sees  patients  with  a  considerably  diseased 
kidney  in  whom  the  bladder  is  little  and  occasionally  not  at  all 
involved ;  a  m-eter  now  and  again  shows  definite  thickening  above 
with  httle  change  below.  The  careful  history  of  a  patient  will 
often  ehcit  evidence  suggestive  of  kidney  involvement  before  the 
usual  bladder  distress  appeared.     If  the  renal  infection  had  its 
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origin  in  a  bladder  process,  one  would  not  expect  the  bladder 
process  to  clear  up  as  it  does  in  a  large  proportion  of  cases  fol- 
lowing the  removal  of  the  tuberculous  kidney. 

To  me  the  most  satisfactory  explanation  of  the  way  in  which 
the  infection  takes  place  in  renal  tuberculosis  is  to  assume  that 
the  tubercle  bacilli  are  brought  to  the  kidney  by  the  blood  stream. 
This  will  account  not  only  for  the  infections  that  have  their  origin 
in  old  tuberculous  lesions  of  the  thorax  or  abdomen  but  also 
those  that  apparently  come  from  an  old  bone  lesion  that  is  situ- 
ated some  distance  away,  and  from  which  there  would  seem  to 
be  no  reasonable  probability  of  lymphatic  infection. 

While  this  bringing  of  tubercle  bacilli  by  way  of  the  blood 
stream  from  a  previously  existing  tuberculous  lesion  of  the  body 
is  the  most  satisfactory  explanation  for  their  entrance  into  the 
kidney,  certain  objections  to  this  present  themselves  at  once. 
For  instance,  in  other  hematogenous  infections  of  the  kidney  we 
have  found  that  the  infection  is  almost  always  bilateral,  much 
more  naarked  on  one  side  than  the  other,  it  is  true,  but  none  the 
less  plainly  bilateral.  The  proof  of  this  bilateral  involvement  in 
hematogenous  infections  I  have  demonstrated  in  certain  cases  by 
catheterizing  the  ureters,  and  in  one  instance  by  the  persistence 
of  pus  in  the  urine  after  the  removal  of  an  acutely  infected  kid- 
ney. A  few  cases,  in  which  neither  the  ureters  have  been  cathe- 
terized  nor  a  kidney  removed,  have  shown  evidence  suggestive 
of  bilateral  infection  by  the  history  of  the  pain  which  at  the  onset 
was  sharp  in  one  side  but  which  after  a  relatively  short  time"  be- 
came so  acute  in  the  other  side  as  to  entirely  divert  attention 
from  the  side  in  which  it  began.  We  may  say  I  believe  that  the 
presence  of  bilateral  infection  has  been  demonstrated  in  a  suf- 
ficient number  of  cases  of  hematogenous  infection  of  the  non- 
tuberculous  type  to  make  it  seem  probable  that  it  exists  in  all  or 
nearly  all;  it  was  in  fact  the  recognition  of  this  that  led  to  the  pro- 
test against  nephrectomy  as  a  routine  treatment  for  acute  hema- 
togenous, renal  infections. 

In  renal  tuberculosis  the  various  series  of  cases  show  that  the 
tuberculous  lesion  is  confined  to  one  kidney  in  most  of  the  cases 
— in  some  of  my  own  cases  of  renal  tuberculosis  that  I  went  over 
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a  few  years  ago,  I  found  that  only  one  case  in  seven  showed  a 
bilateral  involvement.  This  fact  and  another  commonly  ob- 
served fact,  namely,  that  once  a  kidney  has  been  demonstrated 
to  be  tuberculous,  it  never  gets  well,  at  least  in  the  ordinary  sense 
in  which  we  use  the  term  "get  well,"  seem  to  raise  objections  to 
the  hematogenous  route,  as  the  common  way  in  which  infection 
takes  place  in  renal  tuberculosis.  If  these  two  observations  are 
correct,  namely  that  in  hematogenous  infections,  the  usual  course 
is  to  have  both  kidneys  infected,  and  that  also  when  once  a  kidney 
is  infected  with  tuberciilosis,  it  is  the  rule  to  have  the  disease  pro- 
gress until  that  kidney  is  fully  destroyed ;  if  these  things  are  true, 
we  should,  pro^dded  the  infection  in  renal  tuberculosis  is  by  the 
blood  stream,  have  a  great  many  cases  in  which  renal  tubercu- 
losis is  double:  this  we  know  is  not  so  and  would  consequently 
seem  to  argue  against  the  probability  of  hematogenous  infection. 

A  few  clinical  facts  that  have  come  under  my  notice  I  beUeve 
help  to  reconcile  facts  that  are  apparently  contradictory,  and 
also  allow  one  to  formulate  what  seems  to  me  certain  reasonable 
working  hypotheses  regarding  the  manner  in  which  infection 
comes  about  in  renal  tuberculosis. 

These  facts  which  I  wish  to  bring  before  you  briefly,  are  shown 
in  the  appended  case  histories : 

Case  I.  A  man  of  thirty-seven  had  several  attacks  of  cohcky  paia  in 
his  right  loin — sometimes  the  pain  was  very  acute  indeed,  but  most  of 
the  time  it  was  only  grumbHng.  The  urine  showed  a  few  leucocytes, 
and  a  few  red  cells — no  tubercle  bacilli  could  be  found.  There  was  no 
frequency  of  urination  or  other  s^inptoms  referred  to  the  bladder.  This 
condition  went  on  for  a  year  or  more.  Finally  a  small  shadow  wliich 
moved  with  the  kidney,  was  found  in  the  right  renal  region  and  it  was 
believed  that  this  was  the  cause  of  his  pain.  His  right  kidney  was  cut 
down  upon  and  a  calcified  area  was  found  in  the  cortex  just  imder  the 
capsule.  This  calcified  material  I  scraped  away.  A  small  wick  was 
carried  down  to  this  point  and  the  loin  incision  closed  about  the  wick. 
Within  a  few  days  a  urinary  fistula  developed  which  remained  until  I 
removed  this  kidney  some  seven  months  later:  at  this  time  it  was  a 
typically  tuberculous  kidney.  I  believe  one  is  forced  to  the  conclusion 
that  this  man  had  a  sub-capsular  tuberculous  lesion  that  was  healing 
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slowly  and  probably  would  have  gone  on  to  definite  healing  had  we  not 
found  it,  and  mistaking  its  true  significance,  stirred  it  up. 

Case  II.  A  woman  of  twenty-seven,  whom  I  saw  in  consultation  in 
January,  1918,  had  suffered  from  pain  and  discomfort  in  her  left  loin 
for  a  considerable  time.  She  had  been  operated  upon  a  week  before 
on  the  evidence  of  a  radiograph  which  had  shown  a  shadow  in  the  region 
of  her  left  kidney,  believed  to  be  a  renal  calculus.  When  the  kidney 
was  exposed,  a  calcified  area  was  found  just  under  the  cortex  and  this 
was  scraped  away.  This  patient's  temperature  and  pulse  went  up 
almost  immediately  following  the  operation  and  when  I  saw  her  a  week 
later  she  seemed  to  me  to  have  a  dissemination  of  her  tuberculosis.  At 
a  somewhat  later  time  her  left  kidney  was  removed.  It  proved  to  be  a 
badly  disorganized,  tuberculous  kidney.  The  patient  continued  to  fail 
and  died  of  a  disseminated  tuberculosis  three  months  after  her  first 
operation. 

In  neither  of  these  patients  did  we  have  the  symptoms  or  find- 
ings commonly  seen  in  renal  tuberculosis  nor  did  the  kidneys  when 
exposed  have  the  appearance  commonly  presented  by  a  tubercu- 
lous kidney.  I  have  not  the  slightest  doubt  that  had  these  pa- 
tients not  been  too  skillfully  radiographed,  the  relatively  slight 
disease  of  these  kidneys  would  not  have  been  recognized,  they 
consequently  would  not  have  been  operated  upon  and  the  process 
stirred  up  but  they  would  have  probably  gone  on  and  stamped 
out  the  tuberculous  process  in  their  kidneys.  It  is  my  belief 
that  conditions  Hke  these,  or  perhaps  a  little  less  acute,  are  very 
common  and  that  by  far  the  greater  number  occur  without  a 
definite  diagnosis  being  made. 

I  had  under  my  care  a  few  years  ago  a  young  man  who  had  pain 
in  his  left  renal  region — the  urine  showed  a  few  red  cells,  also  a 
very  few  leucocytes.  Repeated  tests  for  tubercle  bacilli  were 
negative.  Repeated  X-rays  showed  nothing.  This  man  was 
annoyed  by  this  condition  of  affairs  for  a  year  or  more,  then  the 
pain  gradually  ceased  and  the  urine  cleared  up.  He  was  well 
for  some  time  before  I  lost  sight  of  him.  I  believe  there  is  a  mod- 
erate probability  that  this  man  had  a  tuberculous  process  in  his 
left  kidney  which  was  less  marked,  however,  than  in  the  two 
reported  cases,  and  which  went  on  to  recovery. 
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Cases  like  these  have  much  suggestive  value  to  me  and  they  have 
led  me  to  formulate  the  followiug  working  hypothesis: 

That  incipient  and  very  mild  degress  of  renal  tuberculosis  are 
probably  much  more  common  than  we  recognize  them  to  be,  in 
much  the  same  way,  for  instance,  as  we  find  anatomical  evidence 
of  old  tuberculous  processes  in  the  apices  in  many  patients  who 
have  given  no  definite  symptoms  of  any  such  trouble  during  their 
lives.  If  we  accept  the  hematogenous  origin  of  the  infection  in 
renal  tuberculosis,  I  beheve  we  must  assume  that  tubercle  baciUi 
are  brought  in  approximately  equal  munbers  to  both  kidneys; 
that  little  cortical  tuberculous  infections  are  common  and  that 
far  from  going  on  to  the  complete  destruction  of  every  kidney 
that  is  infected  they  are  probably  promptly  stamped  out  in  by 
far  the  great  majority  of  instances.  That  the  generous  blood 
supply  of  the  kidney  allows  it  to  overcome  perhaps  the  greater 
number  of  infections  while  yet  they  are  incipient;  that  only  in  a 
relatively  few^  cases  in  which  one  kidney  is  especially  susceptible, 
perhaps  due  to  some  local  injury  or  something  of  that  sort,  does 
the  tuberculous  process  overpower  it  and  progress  to  the  point 
where  it  is  recognizable  through  the  presence  of  pus  in  the  urine. 

WTien  a  process  reaches  this  stage,  it  is  potentially,  if  not  actu- 
ally, quite  advanced,  since  it  has  overcome  the  resistance  on  the 
part  of  the  kidnej' :  ordinarily  such  a  condition  is  quite  incapable 
of  cure,  in  the  sense  that  the  process  can  be  brought  to  a  stand- 
still with  a  kidney  that  is  still  capable  of  functioning  to  a  certain 
extent;  naturally  the  probabihty  of  this  process  overcoming  both 
kidneys  is  far  less  than  the  probabihty  of  its  overcoming  one; 
according  to  my  cases  the  chance  of  both  kidneys  being  overcome 
is  just  one-seventh  that  of  one  being  overcome. 

It  is  my  opinion  that  some  at  least  of  the  patients  who  complain 
of  didl  pain  in  one  loin  and  who  present  a  sterile  urine  that  shows 
a  few  blood  cells  and  leucocytes  are  carrjong  on  a  struggle  to 
determine  whether  a  tuberculous  infection  shall  overcome  a  shghtly 
infected  kidney  or  the  kidney  stamp  out  the  tuberculous  infection. 

I  beheve  that  this  last  point  has  perhaps  a  practical  bearing 
and  that  one  should  insist  that  a  patient  who  is  having  occasional 
attacks  of  acute  pain  in  one  loin,  with  a  urine  that  shows  a  httle 
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blood  and  a  few  leucocytes,  or  that  a  patient  who  is  having  dull 
pain  in  one  loin  pretty  constantly  with  the  above  urine  changes, 
of  course  assuming  that  there  is  no  definite  cause  to  explain  this 
pain,  should  be  strongly  urged  of  the  importance  of  rest  and 
building  up  his  resistance,  for  the  reason  that  he  may  be  deahng 
with  an  incipient  renal  tuberculosis  which  it  is  possible  to  defi- 
nitely cure  by  proper  care. 

I  present  these  views  as  I  believe  they  explain  and  reconcile 
certain  definite  facts  about  renal  tuberculosis  that  are  appar- 
ently more  or  less  contradictory.  I  especially  wish  to  point  out 
that  what  I  have  said  is  almost  wholly  of  academic  interest  and 
is  not  to  be  taken  as  advocating  any  change  in  our  views  of  the 
surgical  treatment  of  renal  tuberculosis. 


THE  STANDARD  OF  CURE  IN  GONORRHEA 

A.  REITH  FRASER 
Department  of  Public  Health,  Union  Government  of  South  Africa 

The  question  of  a  standard  of  cure  in  gonorrhea  is  a  much 
vexed  one.  Every  urologist  has  laid  down  his  own  standard, 
has  written  much,  and  has  denounced  or  pulled  to  pieces  the 
standards  recommended  by  everyone  else.  Moreover  the  stand- 
ard of  cure  is  approached  from  so  many  varying  points  of  view 
that  the  end  results  are  bound  to  be  vastly  divergent.  From  the 
mass  of  hterature  on  the  subject  which  has  flooded  the  medical 
press  it  would  be  a  matter  of  very  great  difficulty  to  work  out  a 
standard  which  would  meet  all  the  various  requirements  laid 
down,  or  even  compromise  the  multitude  of  views,  requirements 
and  desiderata  which  are  pointed  out  to  be  so  essential.  It 
would  also  require  a  sort  of  superman  to  discover  the  patient 
who  would  be  willing  to  submit  himself  to  the  lengthy  and 
uncomfortable  ritual  of  many  of  them. 

In  laying  down  a  standard  of  cure  our  aim  must  be: 

1.  To  satisfy  ourselves  that  the  patient  is  ciu*ed. 

2.  To  enable  us  to  reasonably  guarantee  that  he  will  not  suffer 
any  relapse. 

3.  To  protect  him  from  any  future  sequelae. 

4.  To  assure  him  that,  urogenitally,  he  is  noninfectious. 

5.  To  satisfy  ourselves  that  his  urogenital  system  has  returned 
or  is  likely  to  return  to  normal. 

6.  To  inconvenience  the  patient  as  Uttle  as  possible. 

7.  To  detain  him  in  hospital  as  short  a  time  as  is  consistent 
with  a  resonable  standard  of  cure. 

8.  To  lay  down  a  workable  standard,  the  technique  of  which 
will  not  expose  the  patient  to  unnecessary  risks. 

Many  standards  err  on  the  side  of  being  too  low,  while  others 
aim  so  high  that  the  carrying  out  of  the  various  tests  and  exami- 
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nations  defeats  their  own  end.  As  we  have  already  pointed  out, 
the  urogenital  tract  is  one  with  which  one  cannot  take  liberties 
with  impunity.  The  warnings  sounded  with  regard  to  over- 
treatment  and  over-instrumentation  therefore  apply  here,  and 
cannot  be  too  often  repeated. 

One  very  much  used  standard  of  cure  was  what  was  known  as 
"the  beer  test."  After  the  discharge  had  stopped,  and  the 
urine  been  clear  for  a  day  or  two,  the  patient  was  instructed  to 
drink  several  bottles  of  beer.  If  he  had  an  obvious  relapse  he 
continued  treatment,  but  if  nothing  happened  he  was  promptly 
discharged  as  ''cured."  A  similar  test  was  used  in  miUtary  hos- 
pitals. The  patient  was  put  on  ''fatigue  duty"  for  several  days, 
or  subjected  to  the  attentions  of  the  physical  training  instructor 
for  several  hours  a  day.  Failing  an  obvious  relapse  he  was 
discharge  as  cured. 

Various  standards  of  this  mild  type  have  been  employed  and 
advocated  from  time  to  time.  Particularly  in  military  circles, 
where  one  hospital  vied  with  another  to  reduce  the  ''average 
stay  in  hospital"  to  a  minimum,  the  standard  of  cure  was  very 
low.  Many  workers  have  put  forward  claims  to  rapidity  of 
cure  for  their  methods,  but  in  most  cases  the  standard  of  cure 
demanded  was  never  a  high  one.  A  few  days  free  of  discharge, 
a  clear  urine,  and  a  smear  gonococci-free  were  considered 
sufficient.  If  the  case  relapsed,  as  it  did  in  a  very  considerable 
percentage  of  cases,  the  soldier  went  to  another  hospital,  or  had 
moved  to  another  battle  zone,  and  the  statistics  of  the  original 
quick-cure  hospital  did  not  suffer.  In  many  cases  this  seemed  to 
be  the  goal  of  their  desire. 

Too  severe  standards,  however,  are  equally  harmful.  Many 
standards  have  been  used  which  are  practically  unattainable, 
and  the  result  is  that  the  patient  carries  on  month  after  month 
suffering  miserably  all  sorts  of  tests,  treatment  methods,  instru- 
mentations and  explorations.  In  the  long  run  he  becomes  a 
confirmed  worshipper  at  the  shrine  of  introspection,  a  miserable 
neurasthenic,  and  an  unhappy  sexual  degenerate.  If  he  is  an 
intelligent  man  he  suffers  all  the  agonies  of  a  proved  carrier, 
whose  knowledge  of  his  infectivity  sears  into  his  soul.    The 
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"morning  drop,"  the  occasional  shred  in  his  urine,  and  possibly 
the  indurated  patch  in  his  epididymis  all  go  to  make  him  thor- 
oughly miserable.  It  is  quite  common  to  find  such  a  patient 
passing  urine  in  the  quiet  of  his  own  apartments  and  examining 
it  carefully  for  shreds,  pus  or  mucus  for  himself.  He  lives  only 
for  the  pathologist's  reports,  and  interprets  each  finding  in  his 
o^-n  particular  way — often  with  much  originahty,  inaccuracy 
and  apparent  relish.  If  these  reports  are  not  communicated  to 
him,  he  will  cease  to  be  induced  to  continue  treatment,  and 
the  standard  becomes  unworkable,  which,  possibly,  is  all  to  the 
good. 

Various  factors  have  been  utihzed  in  compfling  an  exhaustive 
and  rigid  standard  of  cure.  These  are  of  varying  value  alone 
and  in  combination,  and  will  be  considered  individually.  They 
are:  (1)  Examination  for  discharge,  (2)  examination  of  urine, 
(3)  behavior  after  exercise,  (4)  absence  of  complications,  (5) 
provocative  vaccine,  (6)  the  search  for  gonococci,  (7)  the 
urethroscope,  (8)  the  complement-fixation  test,  (9)  the  period 
kept  under  observation,  (10)  subsequent  examinations. 

1.  Examination  for  urethral  discharge.  So  long  as  there  exists 
a  definite  urethral  discharge,  there  can  be  no  question  of  cure. 
In  chronic  cases,  however,  the  discharge  possibly  only  exists 
first  thing  in  the  morning,  and  when  the  patient  comes  up  for 
examination  there  is  no  apparent  discharge.  When  this  occurs, 
and  the  patient's  statemients  are  unreUable,  the  greatest  care 
must  be  exercised  not  to  damage  the  urethra  in  any  wild  attempts 
to  secure  some  evidence  of  a  meatal  discharge.  Squeezing  the 
glans  and  "dripping"  the  penis  from  bulb  to  meatus  must  never 
be  done.  If  there  is  no  obvious  discharge,  no  stickiness  of  the 
meatal  hps,  and  no  apparent  moisture,  one  must  turn  one's 
attention  to  other  methods  of  obtaining  evidence  of  progress  or 
cure. 

2.  Examination  of  the  urine.  An  early  morning  sample  in  two 
glasses  is  best.  Should  the  urine  remain  clear  for  some  days, 
this  will  form  a  most  valuable  guide  when  combined  with  other 
tests  in  compiling  one's  standard.  Should  there  be  persistent 
threads  in  the  urine,  however,  it  is  most  unwise  to  continue  local 
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treatment  indefinitely  in  an  effort  to  get  rid  of  them.  Should 
this  be  the  only  unfavorable  sign,  and  the  only  requirement  of 
the  standard  not  fulfilled,  it  is  well  to  cease  treatment  altogether 
and  discharge  the  patient.  Many  men  with  perfectly  healthy 
urinary  tracts  go  on  passing  threads  in  the  urine  all  their  lives. 
S.  Behavior  after  exercise.  After  all  discharge  has  ceased, 
and  both  urine  glasses  have  been  clear  for  several  days,  the 
patient  should  be  allowed  vigorous  exercise  for  two  days,  and  a 
careful  watch  kept  for  the  re-appearance  of  symptoms.  Should 
no  discharge  reappear,  and  the  urine  show  no  turbidity  and  no 
increase  of  threads,  these  points  are  calculated  in  his  favor. 
Should  an  obvious  relapse  occur,  however,  further  treatment 
must  be  instituted. 

4.  Absence  of  complications.  The  condition  of  the  seminal 
vesicles,  prostate,  vasa  deferentia,  epididymes,  joints  and  skin 
should  be  thoroughly  investigated.  The  urethra  should  be  free 
of  any  appreciable  infiltration,  and  all  possibility  of  any  active 
focus  eliminated. 

5.  Provocative  vaccine.  AVhen  all  possible  complications  have 
been  excluded,  the  discharge  has  ceased  for  three  or  four  days  in 
spite  of  exercise,  both  urine  glasses  have  been  persistently  clear, 
the  prostate  and  seminal  vesicles  have  yielded  a  normal  secre- 
tion, and  all  treatment  has  been  stopped  for  several  days,  a 
provocative  vaccine  should  be  given.  A  dose  of  100,000,000 
stock  polyvalent  gonococcus  vaccine  is  administered  subcutane- 
ously,  and  the  urine  examined  on  the  following  morning.  These 
examinations  are  continued  for  at  least  a  week,  and  should  no 
relapse  occur,  there  is  little  likelihood  of  any  serious  accident. 
Should  there  be  any  concealed  focus  of  latent  gonococci,  how- 
ever, there  will  be  a  definite  precipitation  of  symptoms.  The 
urine  will  become  turbid,  the  discharge  may  reappear,  and  on 
microscopic  examination  organisms  in  large  numbers  may  be 
demonstrated. 

This  procedure  is  a  most  valuable  and  essential  part  of  any 
standard  of  cure.  It  is  efficacious,  and  unlike  ''the  beer  test" 
cannot  be  repeated  by  the  patient  for  his  own  satisfaction. 
Moreover,  it  cannot  possibly  do  the  patient  any  material  harm. 
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6.  The  search  for  gonococci.  Unless  there  is  a  very  apparent 
urethral  discharge,  this  search  is  of  little  value.  Especially 
in  chronic  cases  organisms  may  be  absent  in  99  out  of  100  exam- 
inations. On  the  hundredth  examination  they  may  appear. 
It  is  well  known  that  organisms  are  often  present  and  cannot  be 
found. 

The  plan  of  struggling  to  eradicate  the  last  gonococcus  has 
led  to  the  mode  of  over-treatment,  which  is  responsible  for  con- 
verting the  urethra  into  an  ideal  hunting  ground  for  the  gono- 
coccus, so  much  so  that  many  of  these  overtreated  cases  will 
probably  never  be  cured.  We  cannot  be  absolutely  certain  of 
exterminating  every  gonococcus.  In  spite  of  the  most  rigid 
tests  and  examinations  we  cannot  guarantee  that  the  last 
organism  has  been  exterminated.  Moreover,  it  is  well  kno\vn 
that  the  gonococcus  may  lead  an  indefinite  saprophytic  existence, 
and  be  absolutely  non-pathogenic.  If  then,  the  gonococcus  is 
non-pathogenic  and  can  do  no  possible  harm,  why  persist  in  the 
effort  to  exterminate  it?  Such  persistent  and  prolonged  efforts 
serve  only  to  damage  the  cells  of  the  host  and  perpetuate  the 
life  of  the  organisms.     In  this  way  the  means  defeat  the  end. 

WTien  examining  prostatic  secretion  with  a  view  to  determining 
cure,  the  presence  of  pus  is  more  important  than  that  of  organisms. 
Leucocytes  and  pus  cells  should  have  disappeared  from  the 
prostatic  secretion  before  any  idea  of  cure  is  entertained. 
Treatment,  however,  need  not  be  pushed  simply  to  attain 
this  end  within  a  certain  number  of  days.  Rather  than  risk 
the  damage  likely  to  be  caused  by  overtreatment,  one  ought 
to  be  satisfied  if  the  prostatic  and  vesicular  secretions  become 
normal  three  or  even  six  months  after  active  treatment  has 
ceased. 

There  is  no  certain  test  for  cure,  therefore  cHnical  observation 
is  much  more  important  than  a  perpetual  search  for  organisms, 
and  must  form  the  fundamental  basis  of  any  standard  of  cure. 

7.  The  urethroscope.  It  has  been  laid  down  by  many  authori- 
ties that  no  certain  cure  can  ever  be  guaranteed  until  the  urethra 
has  been  explored  from  the  vesical  neck  to  the  meatus  several 
times,  and  has  been  found  absolutely  normal.     Indeed  it  has 
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been  taught  energetically,  and  copied  from  one  text-book  to 
another,  that  the  urethroscopic  examination  is  the  most  impor- 
tant of  all  tests  of  cure. 

With  this  we  cannot  agree,  as  routine  urethroscopic  examina- 
tion before  a  patient  is  discharged  from  hospital  is  as  unneces- 
sary as  it  is  dangerous.  Moreover,  treatment  has  been  stopped 
for  so  short  a  time  that  the  urethra  has  not  had  chance  or  oppor- 
tunity to  fully  recover.  By  other  methods  we  have  already 
satisfied  ourselves  that  there  is  no  appreciable  infiltration,  no 
area  of  subresolution,  no  active  infected  follicle.  What  are  we 
hkely  to  gain,  then,  by  learning  that  the  urethra  dilates  equally 
and  well,  that  its  mucous  membrane  is  recovering  its  normal 
color  and  brilliance?  Again,  should  we  find  an  abnormal  urethra 
— as  in  most  cases  we  would — a  mild  general  hyperemia,  an 
interference  with  vascular  striation,  a  certain  amount  of  thick- 
ening of  the  folds,  what  is  our  procedure?  Are  we  to  continue 
treatment,  or  keep  the  patient  in  hospital  under  indefinite 
observation,  or  simply  discharge  him  as  if  he  had  never  been 
urethroscoped?  The  first  proposal  is  harmful  and  likely  to  do 
damage,  the  second  is  irksome  and  intolerable  to  the  patient 
and  the  third,  while  possibly  the  correct  course  to  adopt,  shows 
up  the  futility  of  having  carried  out  the  examination  at  all. 

Urethroscopic  examination  may  be  of  value  three,  or  perhaps 
six  months  after  all  treatment  has  been  stopped,  and  no  relapse 
or  comphcation  has  occurred.  By  this  time  the  urethra  will 
have  settled  down,  and  a  real  estimate  of  its  condition  may  then 
be  obtained.  Should  everything  be  well,  and  the  urethra  to  all 
intents  and  purposes  be  normal,  a  final  pronouncement  of  cure 
can  be  given  with  tolerable  certainty. 

When  such  an  examination  is  made,  the  following  points 
should  be  noted: 

1.  The  color  of  the  mucosa  should  be  uniform  throughout,  and 
should  show  a  briUiance  and  glistening  appearance  which  readily 
reflects  Ught  from  every  point.  There  should  be  no  hyperemia, 
and  no  unequal  patches 

2.  The  folds  should  be  numerous,  well  formed,  equal,  and 
sharply-defined. 


STANDAED  OF  CURE   IN   GONORRHEA  445 

3.  The  urethra  should  respond  readily  and  equally  to  air 
dilatation.  Should  any  part  respond  sluggishly  and  unequally, 
subsequent  treatment  should  be  instituted. 

4.  The  vascular  striae  should  be  well  defined  and  readily 
visible. 

5.  The  mouths  of  the  glands  of  Littre  and  lacunae  should  be 
of  the  same  depth  of  color  as  the  surrounding  mucosa.  Indeed, 
they  should  be  scarcely  visible.  There  should  be  no  swellings, 
no  cystic  excrescences,  no  inflammatory  rings  or  color  changes. 

This  picture  will  usually  be  found  at  this  time,  and  the  sur- 
geon may  give  his  pronouncement  with  the  utmost  confidence. 
Immediately  on  cessation  of  treatment,  however,  the  picture  is 
seldom  that  of  a  normal  urethra.  Indeed  the  urethra  is  still 
suffering  from  the  effects  of  instrumentation,  from  the  prolonged 
contact  with  antiseptics  and  other  chemical  agents,  and  from  a 
prolonged  though  mild  hyperemia.  It  is  therefore  extremely 
difficult  and  often  impossible  to  give  a  confident  pronouncement. 

8.  The  complement  fixation  test.  This  test  has  as  its  under- 
lying principle  the  detection  of  specific  antibodies  in  the  serum. 
To  interpret  the  test  successfully  one  must  look  upon  a  strongly 
positive  reaction  as  indicating  an  efficient  response  on  the  part 
of  healthy  tissues,  and  therefore  justifying  a  favorable  prognos- 
tication. A  weakly  positive  result  would  indicate  a'  failure  on 
the  part  of  the  tissues  to  produce  sufficient  antibodies  in  response 
to  the  specific  antigen.  A  negative  result  in  a  serum  which  has 
previously  been  positive,  may  be  looked  upon  as  very  strong 
presumptive  evidence  of  the  destruction  of  the  organism. 

Experience  has  shown  however,  that  more  accurate  informa- 
tion as  to  the  serological  types  of  the  gonococcus,  together  with 
a  more  sensitive  antigen,  will  be  required  before  more  reUable, 
sensitive,  and  specific  results  can  be  obtained.  It  has  also 
been  shown  that  cases  of  mild  anterior  urethritis  without  spread 
or  comphcation  frequently  react  negatively  throughout  the 
attack,  and  that  the  more  severe  the  attack  and  the  more  exten- 
sive the  spread  of  the  organism,  the  more  likely  is  one  to  get  a 
positive  result. 

Once  the  host  has  had  to  produce  antibody,  its  manufactui-e 
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probably  goes  on  for  a  length  of  time  after  the  destruction  of 
the  organism.  This  length  of  time  varies  with  the  duration  and 
activity  of  the  organism.  It  has  been  shown  that  antibodies 
persist  in  the  serum  three  months  or  longer  after  the  organism 
has  been  destroyed.  So  far  as  the  test  lends  itself  to  interpre- 
tation at  the  present  time,  the  only  criterion  of  cure  which  one 
can  lay  down  is,  therefore,  a  change  in  the  reaction  from  positive 
to  negative  three  months  after  the  discharge  has  disappeared 
and  all  treatment  has  been  stopped.  The  possibihty  of  error 
lies  in  the  faculty  of  the  gonococcus  for  lying  dormant  in  some 
situation  walled  off  from  the  general  circulation  so  that  antigenic 
substances  cannot  reach  the  blood  stream.  In  addition,  the 
artificial  immunity  produced  by  vaccine  therapy,  and  particu- 
larly by  detoxicated  vaccines,  rules  out  the  complement  fixation 
test  as  a  rehable  and  useful  adjunct  to  a  standard  of  cure. 

9.  The  period  kept  under  observation.  It  is  a  very  dangerous 
proceeding  to  discharge  a  patient  immediately  symptoms  have 
cleared  up  and  treatment  has  been  suspended.  A  period  of 
close  observation  is  most  important.  This  varies  from  four  to 
twelve  days,  as  a  rule.  One  must  insist,  however,  that  four 
days  is  too  short  a  time  to  be  of  any  real  value.  Twelve  days 
may  be  considered  sufficient.  During  that  time  daily  examina- 
tion of  urine,  discharge,  and  so  on  are  carried  out  and  the 
patient  allowed  considerable  exercise.  No  treatment  whatever 
is  undertaken. 

10.  Subsequent  examinations.  The  patient  should  be  required 
to  return  in  three  months'  and  again  in  six  months'  time  for 
further  overhaul.  On  these  occasions  the  test  should  include 
(1)  examination  of  urine;  (2)  massage  of  the  prostate  and  exam- 
ination of  the  secretion;  (3)  a  provocative  vaccine  if  practicable; 
and  (4)  urethroscopic  examination,  chiefly  with  a  view  to  deter- 
mining the  dilatability  of  the  urethra.  Then,  and  not  till  then, 
is  the  surgeon  in  a  position  to  give  a  definite  prognostication  with 
any  degree  of  certainty  or  confidence. 

Many  standards  of  cure  have  been  advocated,  some  com- 
bining all  the  requirements  we  have  just  discussed,  others  employ- 
ing certain  of  them  only. 
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The  following  standard  laid  down  by  Simpson  and  Clarkson 
is  a  good  example  of  the  rigid  type : 

1.  Suspend  treatment  for  at  least  one  week.  Patient  should  be 
advised  to  take  alcohol  as  a  provocative  stimulant.  If  for  any  reason 
this  should  be  considered  inadvisable,  the  alcohol  may  be  administered 
as  a  non-recognizable  constituent  of  some  palatable  mixture. 

2.  Patient  to  present  himself  for  examination,  having  if  possible  re- 
frained from  micturition  all  night,  or,  at  least  from  four  to  six  hours. 
Meatus  examined  and  urethra  "milked  up"  from  bulb.  The  bacteri- 
ologist takes  meatal  drop  on  platinum  loop,  film  is  made,  culture  tube 
is  then  inoculated.  If  no  meatal  drop  then  platinum  loop  is  to  be  passed 
into  urethra,  and  mucous  membrane  stroked  forward,  and  film  made 
and  tube  inoculated  from  wire.  Patient  micturates  first  portion  of 
urine  into  sterilized  vessel,  which  bacteriologist  examines  in  culture 
media.  Centrifugalisation  to  be  carried  out  or  not  as  seems  desirable. 
Any  threads  or  deposit  examined  in  film  and  culture.  Glans  penis  is 
cleansed  with  soap,  and  later  on  with  sterilized  water,  foreskin  re- 
tracted, and  urethra  washed  out  with  sterilized  water,  and  patient 
placed  in  knee  elbow  position.  The  glans  penis  is  not  to  be  touched; 
shake  out  last  drop  of  fluid  in  urethra.  Systematically  palpate  prostate 
and  seminal  vesicle,  special  attention  to  be  made  to  any  feeling  of  ab- 
normality, e.g.,  thickened  or  occluded  vesicles  or  nodules  in  prostate. 
Massage  prostate  and  vesicles  till  a  drop  appears  at  meatus  or  presents 
itself  after  milking  urethra  forward  from  the  bulb. 

Films  are  then  made  of  the  prostatic  and  vesicular  fluid  and  culture 
tubes  inoculated. 

Finally  a  urethral  examination  should  be  made,  preferably  by  WjTid- 
ham  Powell's  instrument  with  magnifying  eye-piece.  The  instrument 
having  been  passed,  the  anterior  urethra  from  the  bulb  forwards  is 
carefully  examined  in  order  to  ascertain  its  condition  as  regards  (a) 
hard  or  soft  strictures  or  infiltrations;  (b)  intraurethral  warts;  (c)  in- 
fected foUicles;  (d)  any  abnormal  congenital  condition,  e.g.  angiomata. 
At  the  same  time  the  roof  and  the  floor  should  be  carefully  palpated 
over  the  urethroscope  tube  in  order  that  any  peri-urethral  infiltrations 
present  may  be  discovered. 

The  perineum  should  be  examined  with  a  \iew  to  discovering  the 
presence  of  cowx)eritis,  perineal  abscess,  etc. 

These  writers  go  on  to  explain  that  no  mention  has  been  made 
of  the  place  of  provocative  vaccines  and  the  complement  fixation 
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test  in  connection  with  testing  for  the  presence  of  gonococci. 
They  reahze  the  potentiahties  associated  with  these  methods, 
but  do  not  at  present  regard  their  efficacy  as  sufficiently  proved 
to  justify  their  inclusion  in  a  routine  scheme. 

From  the  foregoing  it  will  be  seen  that  we  do  not  recommend 
such  a  scheme  in  its  entirety.  It  is  drastic  in  that  it  throws 
work  unnecessarily  on  the  bacteriologist,  and  re-covers  a  lot  of 
the  ground  with  which  we  should  have  been  famihar  long  before 
the  question  of  cure  came  up  at  all.  The  urethroscopic  exam- 
ination, also,  is  ill-timed. 

A  second  example  of  a  standard  of  cure,  illustrating  the  vari- 
ous ways  in  which  the  requirements  discussed  may  be  combined, 
is  that  employed  in  the  Mihtary  Hospital,  Chiseldon.  Summed 
up,  it  is  as  follows: 

1.  One  week  clear  without  treatment. 

2.  No  morning  discharge. 

3.  First  and  second  urines  clear,  or  at  most  only  a  few  threads. 

4.  Urine  normal  after  prostatic  massage. 

5.  Smear  after  prostatic  massage  negative  to  pus  cells  and  gonococci. 

6.  Negative  smears  after  irrigations  with  silver  nitrate  1:1000,  and 
after  two  successive  bougies. 

7.  No  focal  reaction  after  a  provocative  dose  of  200,000,000  of  stock 
gonococcus  vaccine. 

8.  Urethroscopic  appearance  normal. 

Of  premier  importance  in  determining  a  standard  of  cure  is 
clinical  observation.  Subsequent  to  the  disappearance  of  clin- 
ical symptoms,  every  case  should  be  kept  under  observation  for 
at  least  twelve  days.  If  he  is  an  ''indoor"  patient,  he  should 
be  detained  in  hospital  for  this  time.  He  should  be  encouraged 
to  take  vigorous  exercise  and  subjected  to  the  closest  scrutiny 
thereafter.  A  provocative  vaccine  should  be  given,  but  such 
harmful  procedures  as  provocative  urethral  irrigations  of  silver 
nitrate  1:1000  or  magnesium  chloride  1:500  should  not  be 
employed.  Prostatic  and  vesicular  massage  and  examination  of 
the  secretion  macroscopically  and  microscopically  for  pus  and 
leucocytes  are  carried  out,  and  the  urine  examined  daily.  Mas- 
sage of  the  urethra  over  a  straight  or  curved  bougie  should  not 
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produce  pus.  Urethroscopy  should  not  be  carried  out  at  this 
stage.  Every  patient,  however,  should  be  encouraged  to  return 
for  re-survey  in  three  and  again  in  six  months'  time.  His  urethra 
may  then  be  explored  with  advantage. 

Tabulated,  a  satisfactory,  workable,  and  sufficiently  rigid  stand- 
ard of  cure  reads  thus: 

1.  Disappearance  of  all  clinical  symptoms,  and  the  cessation 
of  treatment.  Chnical  symptoms  are  taken  to  have  disappeared 
only  after  examination  of  prostate,  seminal  vesicles,  vasa, 
testes,  perineum,  after  dilatation  of  the  urethra,  and  after  dis- 
appearance of  meatal  discharge  and  turbidity  of  urine. 

2.  Patient  is  kept  imder  observation  for  twelve  days  during 
which  he  takes  vigorous  exercise.  He  is  not  encouraged  or 
permitted  to  take  alcohol.  If  an  ''outpatient,"  sexual  inter- 
course, emotional  disturbers  such  as  the  bioscope,  lurid  novels 
etc.,  and  imreasonable  excesses  of  any  kind,  are  forbidden. 
He  should  be  free  of  meatal  discharge,  and  urine  should  be 
clear  in  both  glasses.  If,  however,  a  few  threads  persist,  they 
should  be  disregarded. 

3.  A  provocative  dose  of  100,000,000  gonococcus  vaccine 
should  be  given  about  the  second  or  third  day  after  cessation  of 
treatment,  and  no  focal  reaction  should  follow. 

4.  A  curved  sound  should  be  passed  on  the  fourth  and  twelfth 
days,  and  the  urethra  gently  massaged  on  the  sound.  No  pus 
should  appear  at  the  meatus,  and  subsequent  urines  should  be 
unaltered. 

5.  In  three  months'  and  again  in  six  months'  time  the  patient 
should  return  for  re-survey.     This  should  consist  of: — 

a.  Examination  of  two  urine  glasses. 

b.  Massage  of  the  prostate  and  seminal  vesicles  and  exami- 
nation of  the  secretion. 

c.  Exhaustive  general  systemic  examination. 

d.  Examination  of  the  urethra  from  the  vesical  neck  to  the 
meatus.  This  may  be  carried  out  with  an  olive  diagnostic,  a 
curved  sound,  or  in  special  cases,  by  urethroscopic  exploration. 

Should  this  examination  be  in  any  way  doubtful,  a  provoca- 
tive vaccine  should  be  given,  and  future  action  modified  accord- 
ing to  the  result. 
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Such  a  standard  does  the  best  both  for  the  patient  and  for 
the  physician.  It  primarily  cuts  out  the  risk  of  over-treatment, 
and  thereby  removes  much  of  the  possibility  of  perpetuating  the 
life  of  the  gonococcus,  of  permanently  damaging  the  urethra, 
and  of  laying  the  patient  open  to  the  risk  of  complications  both 
local  and  metastatic.  Moreover  it  submits  the  patient  to  the 
smallest  possible  inconvenience  and  runs  little  risk  of  turning 
him  into  an  introspective  neurasthenic.  A  final  opinion  of  non- 
infectivity  should  not  be  given  until  the  re-survey  three  or  six 
months  later  has  been  carried  out.  Instructions  with  regard 
to  his  sexual  behavior  in  the  interval,  therefore,  should  be  rigid. 

With  very  little  imagination,  it  is  easy  to  see  how  tragic  may 
be  the  results  of  too  mild  or  too  severe  a  standard  of  cure.  The 
advocates  of  ''the  most  stringent  standard  known  to  science" 
forget  the  tragedy  which  may  be  evolved  with  this  very  standard 
as  the  mainspring  of  the  plot.  So  also,  the  advocates  of  the 
mild  standards  forget.  As  a  result  of  the  former,  you  get  the 
miserable  introspective  wreck,  broken  both  in  mind  and  in  body, 
passing  his  days  in  the  full  knowledge  that  he  harbors  an  unclean 
and  harmful  germ,  and  hoping  for  the  cure  which  day  by  day 
becomes  more  distant.  This  is  the  tragedy  of  the  individual. 
Resulting  from  the  latter,  milder,  standard  you  see  the  bachelor, 
months  possibly,  after  his  reputed  recovery,  marrying.  The 
sudden,  excessive,  and  persistent  sexual  excitement  gives  the 
lurking  gonococcus  its  chance,  and  his  disease  recurs.  Not  only 
that,  but  his  bride  contracts  the  disease.  The  man,  having 
been  assured  that  he  had  been  cured,  naturally  blames  his  wife 
for  having  infected  him.  The  wife,  well  aware  of  her  chastity, 
scorns  the  man  with  the  most  absolute  derision.  The  curtain 
is  now  raised  on  a  domestic  tragedy  of  the  first  magnitude. 

There  is  little  to  be  said  for  the  superficial  and  imperfect 
standard  of  cure.  It  perpetrates  an  injustice  to  the  patient,  to 
his  wife,  or  it  maybe  to  his  casual  and  swiftly  changing  mistress. 
It  is  our  duty,  therefore,  in  setting  up  a  standard  of  cure,  to 
consider  not  only  the  patient,  but,  from  a  domestic  point  of 
view,  the  wife  or  the  wife  to  be,  and,  from  a  sociological  stand- 
point,  the  fleeting  crowd  of  harlots,   or  the  amorous  though 
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erstwhile  mistress.  The  latter  is  as  much  om"  immediate  con- 
cern as  is  the  protection  of  the  matron  of  virtue. 

At  the  same  time,  one  must  not  submit  the  patient  to  unneces- 
sary risks,  otherwise  he  may  be  responsible  for  staging  a  drama 
with  the  tragedy  of  the  individual  as  its  central  theme. 

The  urethra  which  has  been  permanently  damaged  by  the  proc- 
ess of  struggling  after  the  ideal  and  most  stringent  standard  of 
cure  is  obviously  a  very  dangerous  asset.  It  has  been  converted 
into  an  ideal  and  perfect  nidus  for  the  gonococcus  and  any  other 
organisms  that  happen  to  come  along.  Apart  altogether  from 
the  eventual  risk  of  vesical,  arthritic,  and  nephritic  involvement, 
is  not  such  an  interminable  carrier  a  very  real  sociological 
menace?  Does  he  not  also  threaten  the  virtuous  matron  or  the 
ubiquitous  harlot? 

While  one  must  damn  the  nuld  and  imperfect  standards  of 
cure  totally,  whole  heartedly  and  without  reservation  or  quali- 
fication, a  word  of  warning  must  be  sounded  with  regard  to  the 
too  rigid  standards.  No  difference  in  the  standard,  however, 
should  be  made  in  the  case  of  the  married  man,  the  potential 
bridegroom,  or  the  amorous  and  erratic  bachelor.  All  should  be 
submitted  to  the  same  overhaul,  precisely  the  same  clinical 
standard.  In  this  way  one  will  be  able  best  to  look  after  the 
interests  of  the  individual^  to  protect  the  chaste,  innocent,  and 
very  often,  ignorant  matron,  and  to  prevent  the  wholesale 
infection  of  the  clandestine  but  enthusiastic  amateur,  or  the 
confirmed  and  ubiquitous  prostitute. 
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FROM  THE  CHRONICALLY  OVERDISTENDED 
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Patients  with  chronic  retention  of  the  urine  may  be  divided  into 
two  groups,  those  infected  early  and  those  uninfected  or  infected 
after  prolonged  retention.  The  patient  whose  bladder  is  in- 
fected early  seldom  allows  the  urine  to  be  retained  long  enough  to 
produce  a  large  overdistended  bladder,  because  the  early  onset 
of  dysuria  and  frequency  demand  early  medical  attention.  On 
the  other  hand,  if  the  bladder  remains  uninfected  with  the  prostatic 
obstruction  the  accumulation  of  residual  urine  is  so  insidious 
that  it  remains  undetected  until  after  some  exposure  or  inter- 
current illness  when  complete  or  almost  complete  retention 
occurs.  With  chronic  overdistention  of  the  bladder,  particularly 
in  the  presence  of  a  superimposed  bladder  infection,  it  is  not  un- 
common to  find  the  ureters  and  renal  pelves  dilated.  In  these 
long  neglected  cases  all  conditions  are  favorable  for  an  easy  and 
dangerous  infection  of  the  retained  urine. 

A  statement  has  been  common  in  textbooks  for  many  years  that 
the  man  suffering  from  chronic  prostatic  obstruction  who  has 
routinely  catheterized  himself,  even  though  he  has  a  chronically 
infected  bladder,  is  a  relatively  better  risk  for  surgical  operation 
on  the  lower  urinary  tract  than  the  one  who,  although  his  bladder 
is  not  infected,  has  a  large  overdistended  bladder  and  has  never 
been  catheterized.  It  is  also  almost  traditional  that  there  is  a 
great  deal  of  risk  connected  with  the  sudden  and  complete  re- 
moval of  all  residual  urine  in  such  cases.  With  the  sudden  with- 
drawal of  the  urine  there  is  a  corresponding  decrease  in  intravesi- 
cal pressure  and  in  the  tension  on  the  wall  of  the  bladder.  This 
sudden  decrease  in  pressure  permits  passive  congestion,  hemor- 
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rhage  and  edema  of  the  mucous  membrane  of  the  bladder.  If 
the  ureters  and  renal  pelves  are  dilated  they  also  may  be  involved 
in  the  process.  Sudden  collapse,  anuria  and  death  have  not 
uncommonly  followed  sudden  complete  emptying. 

The  usual  recommendation  for  the  relief  of  such  overdistention 
of  the  bladder  is  that  a  catheter  shall  be  inserted  and  small 
amounts  of  urine  withdrawn  at  intervals  of  from  two  to  four 
hours,  so  that  the  bladder  is  emptied  in  from  twenty-four  to 
forty-eight  hours.  Another  method  recommended  is  to  empty 
the  bladder  completely  by  catheter  and  partly  to  refill  it  with 
boracic  acid  solution.  In  either  of  these  methods,  particularly 
the  latter,  there  is  a  more  or  less  sudden  relief  of  intravesical  pres- 
sure giving  opportunity  for  congestion,  edema,  and  hemorrhage 
from  the  mucosa.  To  refill  the  bladder  with  boracic  acid  solution 
after  it  has  been  emptied  appears  to  have  little  value,  since,  if 
edema  and  congestion  occur,  such  changes  will  take  place  during 
the  actual  withdrawal  of  the  urine. 

In  December,  1920,  Van  Zwalenbergi  suggested  an  ingenious 
method  for  the  gradual  withdrawal  of  urine  from  a  chronically 
overdistended  bladder,  whereby  a  gradual  steady  decrease  in 
intravesical  pressure  was  obtained.  He  reported  one  case  in 
which  the  method  was  used  with  success.  This  method  has  been 
applied,  in  the  Division  of  Urology  in  the  Mayo  Clinic  since  Janu- 
ary 1, 1921,  in  all  cases  of  overdistended  bladder  in  which  the  con- 
dition could  be  detected  or  even  suspected  before  the  passage  of  a 
catheter. 

METHOD   OF   APPLICATION 

The  patient  is  placed  in  a  hospital  and  made  comfortable  in  a 
warm  bed.  A  soft  rubber  catheter  is  introduced  with  all  aseptic 
precautions  and  fastened  in  place  without  permitting  the  escape 
of  any  urine.  This  procedure  is  possible  except  in  occasional 
cases  in  which  the  catheter  has  to  be  passed  on  a  metal  guide.  In 
these  cases  a  minimum  loss  of  urine  occurs,  usually  from  10  cc. 
to  15  cc.     The  catheter  is  then  connected  to  a  6-foot  rubber 

1  Van  Zwalenburg,  C. :  Emptying  a  chronically  distended  bladder.  Descrip- 
tion of  a  simple  device.     Jour.  Am.  Med.  Assn.,  1920,  Ixxv,  1711-1712. 
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tube,  which  at  its  distal  end,  is  connected  with  one  arm  of  a 
Y-glass  tube.  The  other  arm  of  the  Y-tube  is  hooked  over  the 
edge  of  a  receptacle  hung  at  the  foot  of  the  bed.     \^^len  all  is 


Fig.  1.    Apparatus  foe  the  Gradtjal  Withdrawal  of  Residual  Urine 


connected  the  clamp  is  removed  from  the  catheter  and  the  height 
of  the  urine  receptacle  is  adjusted  to  a  level  at  which  the  urine  will 
just  trickle  over  into  it  on  deep  inspiration.   The  tube  is  clamped 
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when  the  patient  is  fed,  bathed,  or  when  any  movement  is  to  be 
undertaken  which  will  disturb  the  relative  level  of  the  bladder 
and  the  outlet.  An  ordinary  douche  makes  a  good  receptacle, 
since  the  accumulated  urine  may  be  removed  by  removing  the 
stopper  from  the  outlet,  without  disturbing  its  level.  The  recep- 
tacle is  lowered  2.5  cm.  each  day  until  the  bladder  has  emptied 
itself  or  until  the  level  of  the  outlet  is  approximately  that  of  the 
bladder.  When  this  level  is  reached  the  bladder  is  usually  almost, 
if  not  quite  empty.  However,  if  200  or  300  cc.  of  urine  remain  the 
intravesical  pressure  is  reduced  to  nil  and  there  is  no  danger  in 
completing  the  emptying  of  the  bladder.  The  extension  tube  is 
removed  and  the  catheter  is  allowed  to  remain  in  place.  In  one 
case  it  was  impossible  to  employ  an  in-dwelling  urethral  catheter 
and  the  apparatus  was  applied  with  a  suprapubic  drainage  tube. 
The  history  of  this  case  is  as  follows: 

Case  ASS  1,189.  Mr.  O.  A.,  aged  sixty-eight,  presented  himself  at 
the  clinic  complaining  of  inability  to  pass  urine.  For  eighteen  months 
he  had  had  frequency  and  difficulty  in  micturition.  Three  months 
before  he  had  been  catheterized  by  his  family  physician  and  56  ounces 
of  urine  removed.  Following  this  he  had  been  quite  ill.  For  two 
months  he  had  had  retention  with  overflow  more  marked  than  before. 
He  had  lost  a  great  deal  in  weight. 

Examination  revealed  a  large  hard  nodular  carcinomatous  pros- 
tate. The  bladder  extended  2.5  cm.  above  the  umbilicus.  The  sys- 
tolic blood  pressure  was  220,  and  the  diastolic  was  110.  There  was  no 
phenolsulphonephthalein  return  in  two  hours.  The  blood  urea  was 
154  mg.  and  the  creatinin  3  mg.  for  each  100  cc.  of  blood.  An 
attempt  was  made  to  keep  an  in-dwelling  catheter  in  place  but  this 
became  impossible  the  second  day.  The  urethral  catheter  could  not 
be  replaced.  The  blood  urea  rose  slightly  on  the  third  day.  A  su- 
prapubic stab  drainage  was  instituted  under  local  anesthesia;  a  rubber 
catheter  was  inserted  through  the  canula  as  the  trocar  was  removed, 
with  a  loss  of  only  about  3  cc.  of  urine.  The  catheter  was  attached 
to  the  rubber  tube  just  as  the  urethral  catheter  had  been  attached 
in  the  other  cases.  The  bladder  registered  a  tension  of  25  cm.;  it 
emptied  itself  in  eight  days. 

After  the  operation  the  blood  urea  rose  to  216  mg.  and  the  creat- 
inin fell  to  2.7  mg.  for  each  100  cc.  of  blood  in  three  days.  From 
this  time  on  gradual  and  uninterrupted  improvement  took  place.     On 
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the  thirty-first  day  the  patient  went  home  still  wearing  a  suprapubic 
drain,  with  a  blood  urea  reading  of  90  mg.,  creatinin  of  2.5  mg.  for 
each  100  cc.  of  blood,  and  a  phenolsulphonephthelein  return  of  10 
per  cent  in  two  hours.  At  no  time  did  he  have  more  than  20  red  blood 
cells  in  a  high  power  field  of  centrifuged  urine. 

TYPES   OF   CASES 

Since  January  1,  1921,  twenty  patients  have  been  treated  by 
the  method  described.  The  average  age  of  these  patients  was 
sixty-six.  The  oldest  was  seventy-seven;  the  youngest  was  fifty- 
five.  Only  two  patients  gave  a  history  of  previous  cystitis;  two 
had  moderate  amounts  of  pus  in  the  urine.  Fourteen  patients 
had  definite  retention  and  overflow  of  from  three  months  to  two 
and  a  half  years  duration.  Seventeen  had  not  been  catheterized 
since  definite  retention  began.  On  physical  examination  all, 
wdth  one  exception,  were  found  to  have  been  in  general  poor  con- 
dition. All  had  distention  of  the  bladder  sufficient  to  cause  supra- 
pubic tumor,  the  smallest  extending  6  cm.  above  the  pubis  and  the 
largest  2.5  cm.  above  the  umbilicus.  In  six  patients  the  bladder 
extended  to  the  level  of  the  umbilicus.  Because  of  the  nature 
of  the  withdrawal  the  exact  amount  of  residual  urine  could  not  be 
determined.  The  phenolsulphonephthalein  return  was  low  in 
all  cases.  In  only  three  cases  was  it  15  per  cent  and  above,  in 
three  10  per  cent,  and  in  thirteen  cases  it  was  nil,  or  a  trace  in  two 
hours  and  fifteen  minutes.  The  blood  urea  varied  between  28 
mg.  and  312  mg.,  the  average  being  81.4  mg.  for  each  100  cc.  of 
blood.  The  creatinin  was  estimated  in  eleven  cases  only.  The 
highest  creatinin  estimation  was  6  mg.,  the  lowest  was  1.5  mg., 
and  the  average  2.4  mg.  for  each  100  cc.  of  blood. 

RESULTS 

The  intravesical  tension  varied  greatly;  the  highest  was  suffi- 
cient to  raise  a  column  of  urine  27.5  cm.  above  the  bladder  level, 
the  lowest  was  10  cm.,  and  the  average  was  14.8  cm.  !Most  of  the 
patients  had  a  tension  approximating  the  average.  The  rate 
at  which  the  bladder  emptied  itself  showed  an  equally  wide  range 
of  variation  and  did  not  always  bear  a  definite  relationship  to  the 
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tension.  It  took  from  two  to  eight  days  to  empty  the  bladder; 
the  average  time  was  4.3  days.  The  bladder  which  registered 
the  highest  tension,  27.5  cm.,  emptied  at  the  end  of  four  days,  at 
which  time  it  still  had  a  tension  elevation  of  17.5  cm.  Another 
case  in  which  the  bladder  tension  was  25  cm.  required  eight  days 
to  empty.  In  two  cases  there  was  urine  in  the  bladder  when  the 
pressure  was  reduced  to  nil.  In  three  cases  hemorrhage  appar- 
ently due  to  trauma  in  the  prostatic  urethra  was  appreciable; 
in  each  case  it  followed  difficulty  with  the  in-dwelling  catheter, 
and  ceased  immediately  the  catheter  was  removed. 

Relative  amount  of  bleeding  before  and  after  the  application  of  the  apparatus 
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*  In  five  cases  no  record  was  obtained  because  of  difficulty  in  collecting  the 
urine. 

Eight  patients  had  primary  prostatectomy.  Two  had  supra- 
pubic drainage  and  subsequent  prostatectomy.  In  one  of  these 
a  two-stage  operation  was  necessary  because  of  the  presence  of  a 
large  vesical  calculus.  Four  others  had  suprapubic  drainage; 
one  of  these  died  after  the  operation.  He  had  progressed  satis- 
factorily for  four  weeks  up  to  the  time  of  operation,  and  death  was 
in  no  wav  associated  with  the  removal  of  the  urine.  One  of  these 
patients  is  awaiting  secondary  prostatectomy.  One  patient  who 
had  suprapubic  drainage,  and  four  who  had  in-dwelling  catheters, 
had  carcinoma  of  the  prostrate.  These  all  progressed  satisfac- 
torily and  have  returned  to  their  homes.  One  patient  with 
benign  hypertrophy  of  the  prostate  is  at  home  for  the  summer 
and  will  return  in  the  autumn  for  the  secondary  prostatectomy. 
One  patient  with  carcinoma  and  recent  suprapubic  drainage  is 
still  in  the  hospital. 
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CONCLUSIONS 

The  method  of  withdrawing  the  urine  in  chronically  overdis- 
tended  bladders  is  simple,  and  can  be  accomplished  either  with 
the  in-dwelling  urethral  catheter  or  with  suprapubic  stab  drain- 
age. This  obviates  the  usual  danger  associated  with  the  sudden 
complete  withdrawal  of  residual  urine  from  an  overdistended 
bladder. 


A  VISIT  TO  SOME  OF  THE  EUROPEAN  UROLOGICAL 

CLINICS^ 

DANIEL  N.  EISENDRATH 
Chicago 

The  hospitals  and  the  one  large  medical  school  of  Paris  have 
just  begun  to  resume  their  prewar  acti\dty.  The  majority  of 
medical  men  of  all  ranks  and  specialties  were  in  military  service 
for  nearly  five  years.  For  the  graduate,  Paris  will  prove  some- 
what of  a  disappointment  if  he  desires  to  take  intensive  courses 
of  a  few  weeks  duration.  Although  there  are  many  clinics  where 
one  is  most  cordially  received,  the  courses  of  instruction  are 
arranged  primarily  for  the  undergraduate.  There  is  no  central 
office  of  information  where  one  can  find  a  bulletin  of  the  opera- 
tions to  be  performed  upon  the  following  day,  as  is  the  case  in 
our  larger  cities.  Unless  one  has  secured  advance  information 
through  a  friend,  quite  a  little  time  is  wasted  until  one  becomes 
acquainted  with  the  location  and  hours  of  the  various  clinics. 
This  is  perhaps  less  true  of  urology  than  in  any  other  fields. 
The  two  principal  urological  clinics  here  are  those  of  Legueu  at 
the  Hopital  Necker  and  that  of  Marion  at  the  Hopital  Lari- 
boisiere.  If  one  desires  to  see  a  large  number  of  operations, 
I  beUeve  that  the  clinic  of  Marion  offers  more  than  that  of 
Legueu.  The  former  operates  from  four  to  six  urological  cases 
every  Wednesday  and  Saturday  at  ten  o'clock.  At  Legueu's 
cUnic,  the  out-patient  department  far  excels  that  of  Marion  and 
one  can  attend  courses  of  instruction  in  diseases  of  the  lower 
urinary  tract  as  well  as  in  the  biochemistry^,  pathology  and 
bacteriology  of  the  genitourinary  tract.  The  courses  in  ureth- 
roscopy, cystoscopy,  etc.  are  given  to  classes  of  twelve  to  fourteen 
which  is  quite  a  disadvantage. 

*The  first  letter  is  a  report  of  visits  to  Marion's  clinic  at  Paris. 
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This  first  communication  will  be  devoted  to  my  observations 
at  a  number  of  Marion's  clinics.  I  have  attempted  to  be  a  fair 
minded  reporter  and  omitted  many  details  which  are  familiar  to 
every  one  of  the  Fellows  of  the  Association. 

Marion  is  an  indefatigable  worker  and  extremely  modest. 
Like  many  other  operators  here,  he  prepares  the  operative  field, 
arranges  the  linen,  selects  his  instruments  throughout  the  opera- 
tion from  an  adjacent  table,  sutures  every  wound  himself  and 
applies  the  final  dressing.  Much  of  the  operator's  energy  must 
be  expended  unnecessarily  as  compared  to  our  own  methods. 
Marion  has  a  marvelous  memory  and  will  send  for  monographs 
and  musejim  specimens  illustrating  rare  cases,  both  of  which  he 
will  demonstrate  to  elaborate  his  talk  upon  the  material  secured 
at  operation,  after  completion  of  the  latter.  He  has  a  well 
arranged  museum  and  every  specimen  is  turned  over  to  a  compe- 
tent pathologist  for  detailed  study. 

One  rather  interesting  feature  is  that  nearly  all  of  the  promi- 
nent urologists  here  have  had  a  most  thorough  training  in  general 
surgery  and  it  is  not  unusual  to  see  a  gynecological  operation 
skillfully  performed  at  the  same  sitting  with  one  for  incontinence 
of  urine  as  in  one  of  the  cases  to  be  described  later. 

Case  1 .    Subacute  gonorrheal  infection  of  a  supernumerary  urethra. 

This  was  the  third  case  of  double  urethra  which  Marion  had  observed 
and  at  the  close  of  the  operation,  he  sent  to  the  museum  for  the  speci- 
mens of  the  supernumerary  urethrae  which  had  been  removed  from 
his  two  other  cases.  The  urethral  canals  in  the  latter  were  about  3 
inches  in  length  and  had  the  calibre  and  appearance  of  a  normal  pen- 
dulous urethra. 

In  the  case  which  was  operated  at  the  first  of  the  clinics  reported 
here,  there  was  a  history  of  gonorrheal  infection  of  the  true  urethral 
canal  of  some  weeks  duration  which  had  responded  to  treatment  in 
a  satisfactory  manner.  On  the  dorsum  of  the  penis  was  a  shghtly 
reddened,  film  elevation  directly  in  the  midhne  resembling  an  inflamed 
dorsal  lymph  vessel.  At  its  distal  end,  that  is  just  above  the  true 
external  meatus,  however,  was  an  orifice  from  which  pus  escaped  and 
one  could  sqeeze  out  similar  material  by  pressure  along  the  dorsum  of 
the  penis  as  far  back  as  the  pubes  where  the  swelling  ended. 

Through  an  incision  along  the  midline  of  the  dorsum  of  the  penis. 
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a  cord-like  mass  was  enucleated  and  demonstrated  to  have  a  lumen 
throughout,  which  ended  blindly  in  its  proximal  portion,  just  above 
the  pubHc  symphysis.  It  was  lined  by  a  mucus  membrane  exactly 
like  that  of  the  urethra  and  had  a  wall  about  the  thickness  of  the  pen- 
dulous portion  of  the  latter.  Marion,  after  demonstrating  the  speci- 
mens from  two  analagous  cases,  referred  to  an  article  on  the  subject 
of  double  urethrae  published  in  an  early  volume  of  the  Journal  d'Uro- 
logie,  from  which  he  quoted.  Such  a  supernumerary  urethral  canal 
may  end  blindly  or  be  open  at  either  its  proximal  or  distal  end.  If 
the  latter  is  open  it  is  subject  to  the  same  infections  (as  in  the  case 
just  operated  upon)  as  the  true  urethra.  It  may  have  a  proximal 
orifice  situated  just  above  the  internal  meatus  which  can  be  recognized 
cystoscopically.  Usually  the  accessory  or  second  urethra  is  super- 
imposed upon  the  true  one. 

Case  2.     Intrarenal  (true)  and  extraureteral  (false)  shadows. 

A  woman  of  twenty-eight  complained  of  pain  over  the  right  kidney 
with  hematuria.  The  radiograph  revealed  a  triangular  shadow  of 
uniform  density  opposite  the  transverse  process  of  the  first  lumbar 
vertebra  which  one  could  readily  interpret  as  due  to  a  calculus  lying 
at  the  ureteropelvic  junction.  A  little  lower  down  apparently  in  the 
course  of  the  lumbar  ureter  was  a  second  round  shadow  of  not  quite 
uniform  density. 

A  thorough  urologic  study  of  the  case  had  unfortunately  not  been 
made.  Marion  felt  quite  sure  that  the  two  shadows  were  intrarenal, 
so  that  a  ureteropyelogram  and  the  use  of  a  shadowgraph  catheter 
had  been  considered  unnecessary'.  Upon  exposure  of  the  lumbar  ureter, 
the  lower  of  the  two  shadows  was  found  to  be  due  to  a  caseated,  partly 
calcified  retroperitoneal  lymph  node  lying  very  close  to  the  ureter. 
The  upper  of  the  two  shadows  was  caused  by  a  typical  nose-shaped 
calculus  at  the  ureteropelvic  junction,  which  was  removed  by  pyelot- 
omy.  Without  further  evidence  of  a  renal  tuberculosis  than  the 
presence  of  the  above  described  lymph  node,  he  bisected  the  kidney 
with  negative  results  so  far  as  confirmation  of  the  suspicion  of  a  renal 
tuberculosis  was  concerned.  One  could  not  have  been  more  forcibly 
impressed  with  the  unsatisfactory  method  of  making  such  a  diagnosis 
at  the  operating  table  in  an  early  stage  of  renal  tuberculosis.  In 
spite  of  a  number  of  deep  sutures,  the  bleeding  from  the  parenchyma 
continued  in  an  alarming  manner  and  large  clots  and  liquid  blood 
escaped  from  a  tube  inserted  as  one  employs  it  in  nephrotomy. 
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I  have  given  a  description  of  the  above  to  illustrate  how  diffi- 
cult it  is  first,  to  form  a  judgment  of  the  organization  of  a  clinic 
and  of  the  ability  of  its  chief,  from  a  single  case,  and  second,  that 
as  one's  own  experience  increases,  there  is  a  tendency  to  be  more 
and  more  charitable  towards  what  might  be  considered  errors 
of  technic  and  judgment  on  the  part  of  others.  The  case  was 
also  very  instructive  in  demonstrating  the  necessity  of  a  thorough 
study  of  every  urologic  case  lest  some  unusual  combination  of 
shadows  might  exist. 

Case  3.     Incontinence  of  urine  in  adult  female. 

In  a  thirty-year  old  woman  Marion  demonstrated  a  new  operation 
for  incontinence  of  urine  in  the  female,  due  to  weakness  of  the  sphinc- 
ter. He  aims  to  tighten  the  posterior  portion  of  the  neck  of  the  bladder. 
A  Pezzar  catheter  having  been  inserted  into  the  bladder,  an  incision 
is  made  (fig.  1)  through  the  vaginal  wall  (which  has  been  stretched  by 
traction  with  a  vulsellum  upon  the  cervix)  1  cm.  behind  the  external 


Fig.  1.  Cervix  Pulled  Down  and  Pezzar  Catheter  Inserted  Into  Bladder 
Incision  made  to  expose  neck  of  bladder 
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meatus.  The  posterior  portion  of  the  neck  of  the  bladder  is  mobihzed 
and  two  mattress  sutures  (fig.  2)  passed  through  the  tissues  at  the  neck 
of  bladder.  After  tying  this  first  layer  of  sutures,  they  are  buried  by 
a  second  row  more  superficially  placed.  After  tying  this  second  tier 
the  incision  in  the  vaginal  wall  is  closed.     If  a  prolapse  of  the  uterus 


Fig.  2 


Fig.  3 


Fig.  2.  Mattress  Sutures  Inserted  to  Narrow  or  Reinforce  Musculature 

OF  Neck  of  Bladder 

Fig.  3.  Sutures  Shown  in  Figure  2  Tied 

Incision  in  vaginal  mucosa  ready  to  be  approximated 

complicates  the  incontinence,  a  plastic  vaginal  repair  is  added.  The 
object  of  the  operation  is  to  narrow  the  urethra  and  neck  of  the  bladder 
in  a  more  effective  manner  than  can  be  done  by  the  Gersuny  method. 

One  of  his  assistants  recently  reported  a  number  of  very 
successful  results  from  Marion's  clinic. 

Case  Jf.  Resection  of  large  bladder  diverticulum,  complicated  by 
stenosis  of  vesical  end  of  ureter  of  same  side,  hydroureter  and  atrophy 
of  kidney  with  hydronephrosis. 
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This  case  was  one  of  the  most  instructive  I  have  seen  since  visiting 
European  chnics.  A  man  of  forty  had  been  admitted  on  account  of 
urinary  retention  which  was  found  after  an  ehmination  of  other  causes, 
to  be  due  to  very  large  diverticulum.  Its  opening  was  low  down  on 
the  left  lateral  wall.  Before  operating,  Marion  demonstrated  a  beauti- 
ful cystogram  showing  the  shadow  due  to  the  diverticulum,  which  was 
almost  as  large  as  that  of  the  bladder  itself.  Ureteral  catheteriza- 
tion revealed  a  left  kidney  whose  output  of  urea  was  much  less  than 
that  of  the  opposite  side.  The  cause  of  this  difference  had  not  been 
ascertained  before  operation  but  was  disclosed  during  the  course  of 
the  removal  of  the  diverticulum.  Upon  opening  the  bladder  the  ori- 
fice of  the  diverticulum  was  seen  to  be  about  the  size  of  a  silver  dollar. 
Upon  mobilizing  the  bladder,  the  diverticulum  was  found  to  be  as 
large  as  two  adult  fists.  The  orifice  of  the  left  ureter  was  sought  for, 
transvesically,  in  vain.  In  order  to  remove  the  diverticulum,  an  in- 
cision was  made  at  right  angles  to  the  original  bladder  incision,  directly 
into  the  edge  of  the  diverticulum  and  the  latter  then  invaginated  and 
excised  after  separating  it,  with  great  difficulty,  from  the  structures 
on  the  left  side  and  floor  of  the  true  pelvis.  During  this  enucleation 
of  the  diverticulum,  the  left  ureter  was  exposed  and  accidentally  di- 
vided. This  ureter  was  of  the  calibre  of  a  small  intestine  with  very 
thin  walls  and  ended  below  in  a  tapering  manner  similar  to  the  cases 
of  congenital  stenosis  of  the  ureter  which  I  have  described  several 
years  ago.  This  enormous  dilated  ureter  continued  of  about  the  same 
calibre  up  to  the  kidney.  The  pelvis  and  main  calyces  of  the  latter 
showed  a  moderate  degree  of  dilatation.  The  kidney  itself  was  ex- 
tremely small,  and  the  narrow  rim  of  parenchyma  accounted  for  the 
small  output  of  urea  on  this  side.  The  relations  of  the  greatly  dilated 
ureter  to  the  large  congenital  diverticulum  were  so  intimate  that  one 
can  readily  understand  why  it  was  unavoidable  to  separate  the  two. 
This  simultaneous  presence  of  two  congenital  malformations  on  the 
same  side  and  their  close  relation  to  each  other  was  a  most  instructive 
feature.  Marion  emphasized  an  axiom  which  he  usually  tries  to  follow, 
that  is,  in  the  presence  of  concomitant  kidney  (or  ureter)  and  bladder 
lesions,  it  is  better  judgment  to  complete  the  work  on  the  upper  urin- 
ary tract  first.  He  studies  kidney  function  by  leaving  the  ureteral 
catheter  in  situ  for  two.  hours,  during  which  time  the  patient  drinks 
water  freely.  He  then  determines  in  addition  to  the  amount  of  phtha- 
lein  excreted  during  the  two  hours,  the  percentage  of  urea  and  chlorides 
excreted  on  each  side  as  well  as  the  comparison  of  the  results  of  a 
microscopic  examination  of  the  separate  urines. 
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A  nephroureterectomy  was  performed  and  then  the  bladder  recon- 
structed at  the  point  of  resection  of  the  diverticulum.  I  was  pleased 
to  be  informed  at  a  subsequent  visit  that  the  patient's  convalescence 
had  been  uneventful.  The  orifice  of  the  ureter  had  evidently  been 
verj'  close  to  the  edge  of  the  diverticulum. 

After  demonstrating  the  removed  kidney,  ureter  and  bladder  diver- 
ticulum ]\Iarion  sent  to  his  museum  for  four  specimens  from  similar 
cases,  both  operative  and  autopsy.  In  one  of  the  latter,  it  was  of  in- 
terest to  note  that  the  ureteral  orifice  of  the  corresponding  side  was 
within  one-fourth  inch  from  the  margin  of  the  opening  of  the  diver- 
ticulum. After  seeing  these  specimens  and  thinking  of  the  case  just 
operated  upon,  I  determined  in  future  to  leave  a  catheter  in  situ  during 
the  removal  of  a  large  diverticulum  and  also  to  add  a  ureteropyelo- 
gram  of  the  same  side  to  the  cystogram  of  the  case.  The  sac  of  the 
diverticulum  was  three  inches  in  diameter  but  could  be  easily  inverted 
into  the  bladder  after  the  many  dense  adhesions  had  been  freed. 

Cases  5  and  6.     Second  step  of  suprapublic  prostatectomy. 

The  technic  in  both  cases  was  identical.  In  one  case  the  first  step  had 
been  performed  ten  days  before  while  in  the  second,  the  interval  was  four 
weeks.  In  determining  the  time  for  the  second  step  Marion  is  gov- 
erned principally  by  the  results  of  the  determination  of  the  amount 
of  urea-nitrogen  in  the  blood  and  by  the  Ambard  constant.  He  has 
an  open  mind  in  regard  to  the  latter  but  is  not  as  enthusiastic  about  it 
as  at  the  Legueu  clinic.  Marion  is  also  giving  phthalein  a  through 
trial  at  present. 

As  a  preliminary  measure  I  was  very  much  surprised  to  learn  that 
a  ligation  and  division  of  the  vas  deferens  on  each  side  is  done  as  a 
prophylactic  routine  measure  against  an  epididymitis. 

Emphasis  is  also  laid  upon  the  advisability  of  making  the  opening 
at  the  first  operation  at  as  high  a  point  in  the  bladder  as  possible,  usually 
two  fingers  breadth  above  the  pubis  when  the  bladder  is  filled  before 
making  the  skin  incision.  In  the  second  step — the  opening  into  the 
bladder  is  enlarged  with  the  scalpel  sufficiently  to  admit  two  fingers 
and  the  gloved  hand  inserted  into  the  rectum,  thus  enabling  the 
prostate  to  be  supported  while  being  enucleated  from  above.  Marion 
always  examines  carefully  both  the  field  of  operation  afterwards  as  well 
as  the  specimen  itself  and  demonstrated  in  one  of  the  cases  that  it  was 
very  easy  in  a  large  prostate  to  leave  in  situ  a  fragment  large  enough 
to  form  the  nucleus  of  a  recurrence. 

Hemorrhage  from  the  prostatic  bed  is  controlled  by  iodoform  gauze, 
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the  end  of  which  is  attached  to  a  silk  thread  so  that  the  latter  can  be 
pulled  through  one  of  his  special  large  rubber  tubes,  so  that  the  bladder 
can  be  tightly  closed  around  the  latter.  After  placing  the  gauze 
the  bladder  is  irrigated  with  1 :  2000  nitrate  of  silver  solution  until 
the  fluid  returns  clear.  Marion  like  Walker  of  London  has  great  faith 
in  the  hemostatic  action  of  such  solutions.  The  packing  is  not  re- 
moved until  the  fourth  day.  The  most  important  causes  of  a  post- 
operative fistula  is  found  in  his  clinic,  to  be  an  incision  in  the  bladder 
which  has  been  placed  so  low  that  it  lies  behind  the  pubes  when  it 
attempts  to  close.  Other  causes  of  fistulae  following  suprapublic  pros- 
tatectomy which  are  less  important  are  too  long  an  incision,  separa- 
tion of  the  recti,  local  infection  and  poor  general  condition.  Stric- 
ture of  the  urethra  is  exceptionally  infrequent  in  his  clinic,  as  a  cause. 
Postoperative  epididymitis  is  very  rare  if  preliminary  ligation  is  done 
as  I  have  described  above. 

Case  7.    Renal  tuberculosis. 

The  only  features  of  interest  were  (a)  the  division  with  cautery  of 
the  ureter  (between  two  ligatures)  close  to  the  kidney,  (b)  the 
thorough  removal  of  all  perinenal  fat,  and  (c)  the  drainage  of  the 
wound  with  a  large  rubber  tube.  No  effort  is  made  to  remove  the 
ureter  or  attach  it  into  the  incision. 

Case  8.     Carcinoma  of  base  of  bladder. 

Although  his  methods  do  not  agree  in  many  respects  with  our  own, 
I  am  simply  reporting  this  clinic  with  as  few  criticisms  and  compari- 
sons as  possible. 

In  the  present  case,  the  neoplasm  was  about  the  size  of  a  half  dollar, 
ulcerated  and  sharply  demarcated,  located  at  the  trigone.  Before 
beginning  the  removal  of  the  tumor,  Marion  expressed  his  preference 
for  complete  cystectomy  in  all  cancers  of  the  bladder  with  double 
nephrostomy  by  his  method  to  permit  escape  of  urine  from  each  side. 
As  a  rule  the  patient  will  not  consent  to  this  so  he  is  obliged  to  do  a 
partial  resection  followed  by  radium  in  the  majority  of  cases.  In 
the  case  which  I  saw,  he  made  an  incision  with  a  scalpel  through  the 
entire  thickness  of  the  trigone,  three-fourths  of  an  inch  from  the  edge 
of  the  tumor. 

He  usually  fulgurates  the  edges  of  the  excised  area  and  its  bed  but 
he  failed  to  do  so  in  this  case.  He  seemed  rather  skeptical  about  the 
ultimate  benefit  from  the  use  of  fulguration  or  of  radium  in  bladder 
cancer. 
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In  closing  I  wish  to  thank  a  former  assistant  of  Dr.  Misrachi 
for  vahiable  assistance  in  interpreting  many  of  the  sentences  of 
Professor  Marion  who  speaks  so  rapidly  that  it  is  difficult  to 
follow  him  without  losing  many  important  points.  I  trust  that 
at  least  some  of  the  observations  will  be  of  interest  to  Fellows  of 
the  Association  and  will  wTite  later  about  the  Legueu  and  other 
clinics. 


NEW  GROWTHS  DEVELOPING  IN  UNDESCENDED 

TESTICLES! 

JOHN  H.  CUNNINGHAM 
Boston 

The  idea  that  undescended  testicles  are  prone  to  develop 
mahgnant  tumors  is  old.  The  condition  has  recently  been  ob- 
served by  the  writer  for  the  first  time.  On  account  of  the  rarity 
of  this  condition  and  the  features  of  surgical  judgment  connected 
with  it  leads  to  the  presentation  of  this  matter  for  consideration 
and  discussion. 

The  patient  who  brought  this  matter  to  the  writer's  attention  is  a 
man  thirty  years  old  who  had  no  congenital  defects  other  than  bilateral 
undescended  testes,  and  whose  condition  other  than  this  defect  was 
normal  in  every  way.  He  was  operated  upon  by  Dr.  Fred  B.  Lund  at 
the  Boston  City  Hospital  on  April  27,  1914,  for  this  condition;  at  which 
time  the  right  testicle  was  found  to  be  in  the  right  inguinal  canal, 
associated  with  a  congenital  hernia.  Nothing  unusual  was  noted  in 
regard  to  the  condition  of  the  testicle  and  it  was  placed  in  the  scrotum 
and  the  hernia  repaired  after  the  method  of  Bassini.  There  existed  a 
congenital  hernia  on  the  left  side  and  the  testicle,  regarding  which 
nothing  unusual  was  observ^ed,  was  found  inside  the  internal  abdominal 
ring.  The  testicle  was  placed  in  the  scrotum  and  the  hernia  also  re- 
paired after  the  method  of  Bassini.  The  patient  made  an  uneventful 
recovery  and  left  the  hospital  in  fourteen  days.  The  patient  remained 
well  in  every  respect,  except  for  a  gonorrhoea  in  1917,  mild  in  character, 
without  complications,  and  from  which  he  recovered  in  a  few  weeks. 
About  the  middle  of  May  1919  (five  years  after  the  operation  for  unde- 
scended testicles)  he  noticed  that  the  right  testicle  was  slightly  swollen 
and  painful. 

He  consulted  the  writer  on  June  5,  1919  and  stated  that  during  the 
past  two  weeks  that  the  right  testicle  had  grown  rapidly  in  size.  Upon 
examination  it  was  found  that  there  was  a  soMd  tumor  in  the  right 
scrotum  the  size  of  an  orange,  slightly  irregular  in  contour,  with  the 

» Read  at  the  meeting  of  the  American  Association  of  Genito-Urinary  Sur- 
geons, Rochester,  Minn.,  May,  1920. 
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suggestion  of  a  small  amount  of  fluid  in  the  tunica  vaginalis.  The 
testicle  on  the  left  side  was  in  normal  position  and  was  normal  by- 
palpation.  Both  hernia  wounds  were  soHd;  there  was  no  evidence  of 
the  extension  of  the  growth  above  the  scrotum;  there  were  no  inguinal 
nodes  palpable,  and  the  prostate  and  vesicles  were  normal  by  palpation 
and  their  secretion  showed  nothing  of  a  pathological  character.  The 
patient's  general  condition  was  excellent. 

Operation,  June  7,  1919.  The  tumor  mass  was  removed,  from  a 
scrotal  incision  which  extended  up  the  inguinal  canal,  without  opening 
the  tunica  vaginalis.  The  cord  was  somewhat  difficult  to  isolate  from 
the  scar  tissue  in  the  inguinal  canal,  but  the  cord  was  normal  in  char- 
acter. The  patient  made  an  uneventful  recovery  following  the  oper- 
ation and  left  the  hospital  in  eight  days.  The  pathological  report  is 
as  follows : 

"Specimen  consists  of  testicle — ^laid  open — occupied  by  a  new  growth 
forming  a  mass  7  by  4.5  by  4  cm. — Central  portion  of  tumor  is  soft, 
rather  papillary  in  character,  3  cm.  in  diameter,  enclosed  within  a  thin 
membrane.  In  peripheral  portion  tumor  is  lobulated,  solid,  with  small 
cystic  areas.  Throughout  the  mass,  especially  in  peripheral  portion, 
occur  spicules  of  bone. 

"Microscopic  examination  shows  a  mixed  tumor  made  up  of  con- 
nective tissue,  supporting  in  places  nests  of  atypical  squamous  epi- 
thelium, in  places  masses  of  atypical  glands,  elsewhere  bits  of  cartilage, 
hairfolHcles,  and  sebaceous  glands.     Diagnosis:  Teratoma  of  testicle." 

The  patient  has  been  seen  lately  (eleven  months  following  orchidec- 
tomy)  is  in  excellent  health,  and  nothing  abnormal  can  be  detected. 

A  perusal  of  the  literature  shows  that  new  growths  developing 
in  undescended  testicles  is  in  reality  of  rare  occurrence,  usually 
occurs  when  the  organ  is  retained  within  the  inguinal  canal  or 
abdomen  and  the  case  here  cited  is  the  only  one  that  can  be 
found  in  which  a  tumor  has  developed  in  an  undescended  testicle, 
which  has  been  replaced  in  the  scrotum  by  operation.  Buckley, 
in  a  most  complete  and  excellent  article  upon  this  subject,  records 
fifty-seven  cases  of  new  growth  developing  in  undescended  testi- 
cles collected  from  the  literature  up  to  1913  and  adds  two  which 
he  had  observed,  making  a  series  of  59  cases. 

I  have  made  a  careful  search  of  the  literature  since  Buckley's 
publication  in  1913,  and  have  found  one  case  recorded  by  Ochs- 
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ner,  one  by  Butt,  one  by  Grant,  all  of  which  were  mtra-abdominal 
tumors;  and  one  mguinal  tumor  recorded  by  Lister  and  one 
instance  of  bilateral  inguinal  new  growth  recorded  by  Smith.  My 
case,  which  is  unique,  had  one  undescended  testicle  in  the  right 
inguinal  canal  and  the  other  in  the  abdomen ;  the  testicle  located 
in  the  inguinal  canal  being  the  one  which  developed  the  new 
growth  five  years  after  being  placed  in  the  scrotum  by  operation, 
while  the  one  placed  in  the  scrotum  from  the  abdomen  is  appar- 
ently normal. 

Bringing  the  reported  cases  to  date  we  have  62  instances  of 
intra-abdominal  tmnors  developing  in  undescended  testicles  and  3 
of  tumors  developing  in  testicles  retained  in  the  inguinal  canal,  1 
case  being  unilateral,  1  bilateral,  and  1  developing  a  new  growth 
five  years  after  an  apparently  normal  testicle  was  replaced  in  the 
scrotum. 

In  this  series  of  65  instances  of  new  growth  developing  in  unde- 
scended testicles  43  were  single  and  22  double  crypt-orchids. 
There  are  34  instances  of  the  growth  developing  on  the  right  side, 
25  on  the  left,  and  3  bilateral.  There  are  3  instances  in  which 
the  side  afi'ected  is  not  noted. 

Regarding  the  feature  of  age  in  connection  with  the  subject  it 
is  found  that  tumors  developing  in  undescended  testicles  is  similar 
to  tumors  developing  in  normally  placed  organs;  that  is  in  adult 
life  during  the  period  of  greatest  sexual  activity.  The  youngest 
patient  in  the  series  here  recorded  is  seventeen  years  of  age  and 
the  great  majority  are  between  the  ages  of  twenty-five  and  forty 
so  that  there  seems  to  be  nothing  in  the  condition  of  undescended 
testicle  per  se  favoring  an  earlier  development  of  new  growth. 

Of  the  side  mvolved  this  point  has  been  determined  in  62  of  the 
65  patients.  The  right  side  in  34,  the  left  side  in  25,  and  bilateral 
in  3.  In  4  of  the  series  there  were  sexual  characteristics  that 
made  the  sex  questionable,  2  being  classed  as  males  and  2  as 
females.  (Male  cases,  Primrose,  jNIarchand;  female  cases,  Mar- 
ion, Abel.) 

The  prognosis  as  in  all  malignant  testicular  tumors  is  bad,  and 
the  mortality  is  high.  The  majority  of  the  patients  in  this  re- 
corded series  were  dead  within  one  year  following  operation  and 
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Buckley  states  that  only  3  of  the  59  patients  which  he  recorded 
were  alive  after  two  years. 

Hinnman  has  pointed  out  that  metastasis  from  a  malignant 
tumor  of  the  testicle  may  always  be  expected  to  take  place  in 
the  lumbar  lymph  nodes,  particularly  in  the  nodes  in  the  region 
of  the  renal  pedicle  when  the  tumor  is  on  the  right  side  and  to 
the  left  of  the  aorta  when  the  growth  is  located  in  the  left  testicle. 
Hinnman  had  advocated  the  removal  of  these  nodes  in  connec- 
tion with  orchidectomy  when  these  nodes  are  not  clinically  in- 
volved; basing  this  opinion  upon  the  fact  that  but  15  to  20  per 
cent  of  patients  with  testicular  new  growth  are  cured  by  orchi- 
dectomy even  before  metastasis  have  taken  place. 

The  classification  of  tumors  of  the  testicle  has  not  been  uniform. 
In  the  series  here  presented  the  growths  have  been  described  as 
sarcoma  of  different  varieties,  carcinoma,  cancer,  epithelioma, 
rhabdomyoma  and  teratoma.  Erving's  classification,  including  all 
testicular  new  growths  into  one  class  of  teratome  or  derivatives,  is 
now  generally  accepted  from  the  clinical  viewpoint,  and  of  two 
types,  simple  or  complex  teratoma  or  round-cell  embryonic  car- 
cinoma. All  testicular  new  growths  may  be  considered  malignant, 
and  it  is  a  well  recognized  fact,  from  the  pathological  viewpoint, 
that  in  the  testicle  more  than  any  other  organ  it  is  possible 
to  maintain  a  single  embryonic  origin  of  the  great  majority  of 
tumors. 

It  is  of  interest  to  compare  the  relative  frequency  of  new  growth 
developing  in  the  testicles  normally  placed,  and  those  abnormally 
located.  Eccles  found  in  38  cases  of  sarcoma  of  the  testicles  but 
1  in  an  imperfectly  descended  organ.  Howard,  in  57  cases  found 
48  in  testicles  normally  located  and  9  in  ectoptic  testicles.  Bulk- 
ley,  in  11  testicular  tumors  records  9  as  scrotal  tumors  and  2  as 
malignant  abdominal  tumors  of  testicular  origin.  Chevassu 
records  a  relative  series  of  113  scrotal  testicular  tumors  to  5 
abdominal  testicular  tumors.  Odiorne  and  Simmons  found  48 
scrotal  tumors  to  4  abdominal  tumors  of  testicular  origin.  Hinn- 
man, in  a  study  of  32  patients  found  7  to  be  in  undescended  testi- 
cles. Coley  (discussion  of  paper  by  Grant)  states  that  in  64 
cases  of  new  growth  of  the  testicle  12  occurred  in  undescended 
testicles. 
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I  have  found  67  tumors  of  the  testicle  at  the  Boston  City  Hos- 
pital in  which  a  histological  diagnosis  was  made,  all  of  which 
were  testicular  tumors  originating  in  organs  located  in  the  scrotum 
and  there  were  no  tumors  of  testicles  improperly  descended.  A 
summary  of  these  figures  shows  that  of  452  tumors  of  the  testicle, 
412  were  developed  in  organs  normally  located  and  40  in  organs 
imperfect  in  their  descent,  which  figures  show  that  new  growths 
occur  10.3  times  more  frequently  in  testicle  normally  descended 
than  when  imperfectly  descended. 

It  is  generally  believed,  upon  what  ground  I  am  unable  to 
ascertain,  that  undescended  testicles  lack  the  power  of  sperma- 
togenosis  and  that  transplantation  into  the  scrotum  does  not 
change  this  feature.  Eccles,  however,  asserts  a  contrary  \iew. 
AMiatever  the  truth  of  this  matter  may  be  the  important  point  is 
whether  or  not  transplantation  has  any  influence  upon  potential 
malignancy.  This  is  suggested  by  the  fact  that  there  has  been 
but  one  patient  observed  who  has  developed  malignancy  in  a 
retained  organ  transplanted  into  the  scrotum  and  as  we  realize, 
the  operation  for  undescended  testicles  is  common.  From  the 
series  of  testicular  new  growth  here  recorded,  and  in  the  consid- 
eration of  the  whole  subject  of  tumors  of  the  testicle,  it  is  noted 
that  mahgnancy  of  the  testicle  does  not  manifest  itself  before  the 
age  of  puberty,  and  it  is  an  accepted  fact  that  testicles  imperfectly 
descended  may  make  their,  way  into  the  scrotum  any  time  up  to 
the  age  of  puberty,  which  argues  against  operative  interference 
before  that  time,  unless  an  associated  congenital  hernia  possesses 
features  demanding  it. 

After  the  age  of  puberty  a  descent  of  retained  testicles  is  not  to 
be  expected,  and  it  has  been  shown  that  it  is  during  the  years  of 
sexual  activity  that  malignancy  in  the  testicles  manifests  itself. 
For  that  reason  it  would  seem  good  judgment  to  deal  surgically 
with  the  abnormality  of  undescended  testicles  soon  after  the  age 
of  puberty;  placing  the  imperfectly  descended  organ  or  organs  into 
the  scrotum  when  possible,  and  remo\'ing  such  organs  when  tech- 
nical difficulties  make  this  impossible.  The  rarity  of  new  growth 
in  testicles  placed  in  the  scrotum  has  been  shown;  the  tendency 
to  malignancy  should  be  considered  a  constant  factor  in  all  tes- 
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tides  after  the  age  of  puberty,  as  noted  by  the  relative  frequency 
of  such  disease  in  normally  descended  organs;  and,  moreover,  if 
new  growth  is  going  to  develop  in  an  imperfectly  descended  organ 
placed  in  the  scrotum  by  operation  the  condition  is  more  readily 
noted  and  can  receive  earlier  treatment  than  if  the  testicular  new 
growth  develops  in  an  organ  retained  in  the  inguinal  canal  or 
abdomen. 

DISCUSSION 

Dr.  E.  L.  Keyes,  Je.,  New  York,  N  Y.:  I  have  had  the  good 
fortune  to  operate  upon  a  good  number  of  cryptorchids  because 
men  are  sent  from  the  fire  and  police  departments  to  Bellevue 
Hospital  for  operation.  I  have  done  and  have  had  done  in  my 
service  operations  on  about  40  patients,  and  that  means  a  much 
larger  number  of  testicles.  These  were  all  in  young  adults,  and 
we  did  not  find  evidence  of  teratoma  in  any  of  these  cases. 

During  my  practice  I  have  seen  three  cases  of  malignant 
growth  of  abdominal  testicles.  One  of  them  was  reported  in  the 
literature  as  a  sarcoma  of  the  prostate,  which  was  undoubtedly  a 
teratoma  of  an  indwelling  testicle. 

As  to  the  point  Dr.  Cunningham  brought  up  about  not  oper- 
ating upon  these  cases  until  they  reach  maturity,  so  that  any 
growth  present  may  be  found,  I  think  delaying  operation  until 
maturity  might  impair  the  spermatogenetic  function  more  than 
if  the  operation  is  done  earlier.  My  own  impression  has  always 
been  to  operate  as  soon  as  the  patient  is  about  eight  years  of  age, 
and  the  structures  are  definite  and  large  enough  to  encourage  the 
prospect  of  being  able  to  save  the  testicle. 

Dr.  Cunningham  (closing  the  discussion) :  I  have  only  a 
word  to  say  in  answer  to  Dr.  Keyes.  I  think  it  is  better,  if  pos- 
sible, to  delay  operation  in  these  cases  until  the  age  of  puberty, 
hoping  for  a  descent  of  the  organ.  I  do  not  think  operation  at 
that  time  would  impair  the  spermatogenetic  function,  and  it 
seems  safe,  as  regards  the  development  of  new  growth,  to  wait 
until  the  age  of  puberty  as  new  growths  in  retained  organs  have 
never  been  found  before  the  testicle  develops  the  function  of 
spermotogenesis. 
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A  C.\SE  OF  TRUE  LATERAL  HER:MAPHR0DITISAI  IX 
A  PIG  WITH  FUNCTIONAL  OVARY^ 

GEORGE  W.  CORNER 

0/  the  Anatomical  Laboratory,  Johns  Hopkins  Medical  School 

That  variety  of  true  hermaphroditism  which  is  characterized 
by  the  presence  of  an  ovary  on  one  side  and  a  testis  on  the  opposite 
side  is  one  of  the  rarest  fonns  of  structural  abnormaUty  of  the 
genitaha.  No  undoubted  cases  have  yet  been  reported  in  man, 
and  but  two  instances  have  been  observed  in  swine.  Some  idea 
of  the  rarity  of  the  condition  may  be  gained  from  the  results  of  a 
systematic  examination  of  500,000  swine  made  in  the  Berlin 
mimicipal  abattoir,  under  the  direction  of  Ludwig  Pick  (1914). 
In  this  series  of  animals  five  cases  of  hermaphroditism  were 
observed,  but  none  of  them  was  of  the  lateral  -variety,  a  mixed 
gland  (ovotestis)  on  one  or  both  sides  being  present  in  each. 

Renter  (1885)  described  the  case  of  a  two  months'  old  pig, 
discovered  among  a  litter  which  also  contained  two  pseudo- 
hermaphrodites. This  animal  possessed  a  right  testis  and  a 
left  ovary.  The  ovary  was  very  small  but  contained  ova  in 
primordial  follicles ;  the  testis  contained  numerous  interstitial  cells, 
but  apparently  there  were  no  gerin-cells  in  the  tubules.  On  the 
side  on  which  the  testis  was  located  the  uterus  ended  in  a  rudi- 
mentary Fallopian  tube. 

Kingsburj^  (1909)  recorded  the  examination  of  a  young  adult 
pig  with  male  external  genitalia.  There  was  a  normal-looking 
uterus  with  a  rudimentary  left  ovary  and  a  large  right  testis 
with  a  typical  epididjTuis.  On  the  right  side  the  FaUopian  tube 
ended  in  a  diminutive  blind  sac.  The  ovary  contained  a  few 
ova  in  follicles;  the  testis  had  the  typical  structure  of  a  cry^torchid 

1  Reprinted  from  Publication  274  of  the  Carnegie  Institution  of  Washington. 
Since  the  preparation  of  this  paper  a  similar  case  has  been  described  by  P. 
Ancel,  Comptes  Rend.  Soc.  Biol.  Paris,  Ixxxiii,  1&42-Ifr44. 
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testis,  with  numerous  interstitial  cells  but  without  germ-cells  in 
the  tubules. 

DESCRIPTION   OF   SPECIMEN 

The  author's  specimen,  consisting  of  the  uterus,  tubes,  and 
ovaries  of  an  adult  pig,  was  found  among  a  number  of  uteri  which 
had  been  brought  in  from  a  neighboring  slaughter-house  for 
study;  therefore  no  information  is  at  hand  concerning  the  history 
or  appearance  of  the  animal  from  which  it  came. 

The  uterus  was  normally  formed  (fig.  1),  presenting  two  cornua 
as  usual.  Its  size  corresponded  to  that  of  the  uterus  of  a  young, 
sexually  mature  sow.  On  the  left  side  the  uterine  cornu  ended 
in  a  normal  Fallopian  tube  in  connection  with  a  normal  ovary; 
the  latter  contained  four  recent  corpora  lutea,  one  of  them  cys- 
tically  dilated.  On  washing  out  the  contents  of  the  tube  with 
saline  solution,  one  ovum  was  found,  normal  in  all  respects 
except  that  the  cytoplasm  was  slightly  shrunken;  one  polar  body 
had  been  extruded.  The  right  uterine  horn,  normal  in  size  and 
form,  ended  in  a  very  slender  tube  about  1  mm.  in  external 
diameter  near  the  uterus,  which  gradually  thinned  down  to  an 
almost  linear  dimension,  losing  its  lumen,  and  finally  ending  in 
the  connective  tissue  over  the  epididymis  (fig.  1). 

On  the  right  side,  in  place  of  an  ovary  there  was  a  mass  30  by 
25  by  20  mm.  in  diameter,  of  dull  flesh-color,  exactly  resembling 
a  testis  in  form,  texture,  and  color.  It  was  covered  by  a  thick 
capsule  in  which  large  and  somewhat  tortuous  vessels  coursed; 
when  this  tunic  was  incised  the  contents  bulged  over  the  cut 
edges.    The  exposed  surface  was  dry  and  granular  in  appearance. 

On  this  side  of  the  uterus  there  was  a  well-defined  Wolffian  duct, 
such  as  is  occasionally  present  in  sows,  beginning  in  the  vagina 
and  running  parallel  to  the  uterine  horn  between  the  layers  of 
the  broad  ligament.  However,  instead  of  ending  in  a  cul-de-sac 
or  in  a  series  of  minute  cysts  in  the  region  of  the  ovarian  pedicle, 
as  this  duct  usually  does  when  present  in  the  sow,  it  became 
greatly  convoluted  as  it  approached  the  tip  of  the  cornu  and 
finally  so  closely  coiled  as  to  form  the  body  indicated  in  figure  1. 
This  structure  presented  the  appearance  of  an  epididymis  by 
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reason  of  its  texture,  its  close  apposition  to  the  testis-like  body, 
and  also  because  of  a  slight  constriction  at  the  middle  portion, 
suggesting  a  division  into  globus  major  and  minor. 

Microscopic  examination  fully  confirmed  the  foregoing  inter- 
pretation and  proved  that  the  specimen  was  indeed  one  of  true 
lateral  hermaphroditism.  Sections  of  the  testis  (figs.  2  and  3) 
showed  a  typical  tunica  albuginea,  within  which  the  gland  sub- 
stance consisted  of  tubules  separated  by  relatively  wide  groups 
of  interstitial  cells  of  normal  appearance,  in  whose  nuclei  mitotic 
figures  were  occasionally  found.  The  tubules  were  lined  by  a 
layer  of  high  cells,  nowhere  more  than  one  cell  deep,  except  that 
here  and  there  a  nucleus  lay  farther  from  the  basal  margin  than 
the  others.  The  nuclei  were  of  medium  size  and  contained  rela- 
tively less  chromatin  than  those  of  the  interstitial  cells. 
No  mitoses  could  be  found.  The  cytoplasm  toward  the  free  border 
was  frayed  out  into  long  irregular  strands  which  were  so  inter- 
laced that  the  lumina  of  the  tubules  seemed  in  most  places  to  be 
filled  by  this  vague  network  of  protoplasmic  material.  Within 
the  cell-bodies  of  this  epithelial  lining  there  were  numerous  large 
vacuoles.  Germ-cells  were  totally  lacking;  no  tubule  contained 
any  cells  other  than  those  already  described,  which  were  presum- 
ably partially  degenerated  Sertoli  cells.  The  connective  tissue 
of  the  testis  was  normal  in  appearance,  showing  no  sign  of  the 
hyaline  degeneration  which  has  sometimes  been  seen  in  hermaph- 
rodite glands.  The  epididymis  (fig.  4)  was  similar  in  all  re- 
spects to  that  of  a  normal  male  animal  except  that  it  contained 
no  spermatozoa. 

In  order  to  gain  a  general  view  of  the  ovary  it  was  cut  into  six 
blocks  and  sections  were  taken  from  each  of  these  portions;  these 
presented  everywhere  the  histological  structure  of  a  normally- 
functioning  organ  (fig.  5).  The  corpora  lutea  were  recently 
formed,  with  the  membrana  propria  broken  down  and  the  ele- 
ments of  the  theca  interna  just  beginning  to  invade  the  granulosa, 
indicating  that  o^^lation  had  taken  place  about  three  days  before. 
(For  grounds  for  this  estimate,  see  Corner,  1919.)  This  finding 
is  of  course  in  accord  with  the  presence  of  an  ovum  in  the  tube. 
No  special  significance  is  attached  to  the  fact  that  one  of  the 
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corpora  lutea  was  slightly  cystic,  since  this  is  a  common  occur- 
rence in  normal  swine.  The  cortex  of  the  ovary  contained 
primordial  ova  and  there  were  numerous  follicles  of  normal  type. 
Due  consideration  was  given  to  the  possibility  that  small  masses 
of  testicular  tissue  might  be  present  in  the  ovary;  that  is,  that 
the  organ  might  be  an  ovotestis  (as  in  one  of  Pick's  cases,  which 
macroscopically  closely  resembles  ours),  but  no  foreign  tissue 
was  found. 

The  uterine  mucosa  was  normal  and  similar  in  both  horns. 
From  the  results  of  studies  on  the  cyclic  changes  in  the  uterine 
mucosa,  now  in  preparation,  the  author  feels  justified  in  stating 
that  the  uterus  of  this  animal  presented  the  microscopic  features 
characteristic  of  the  period  of  oestrus. 

DISCUSSION 

Owing  to  the  fortunate  circumstance  that  this  pig  passed  into 
the  butcher's  hands  as  a  sexually  mature  animal  just  after  an 
ovulation  had  occurred,  we  have  had  a  unique  opportunity  to 
study  the  physiological  state  of  the  ovary;  indeed,  this  is  appar- 
ently the  first  sure  case  of  glandular  hermaphroditism  in  which 
there  is  direct  evidence  of  the  discharge  into  the  deferent  duct  of 
germ  cells  from  either  gonad. 

In  the  presence  of  a  normal  ovary  containing  very  early  corpora 
lutea,  an  ovum  in  passage  through  the  Fallopian  tube,  and  a  full- 
sized  uterus  histologically  normal,  it  seems  more  simple  to  con- 
sider this  animal  as  functionally  a  female  (at  least  as  far  as  the 
internal  genitalia  are  concerned)  in  which  a  local  malformation 
had  substituted  a  functionless  testis  and  an  epididymis  for  one 
ovary  and  the  corresponding  oviduct.  In  this  respect  the  con- 
•ditions  are  much  like  those  of  the  previously  described  examples 
of  true  hermaphroditism  in  swine  (now  numbering  about  fifteen), 
in  each  of  which  the  internal  genitalia  have  been  feminine  as  to 
gross  morphology,  with  a  more  or  less  well-developed  uterus  and 
a  testis  or  ovotestis  in  the  anatomical  position  of  the  ovary. 
The  opposite  type  of  hermaphroditism — the  presence  of  an  ovary 
or  ovotestis  at  the  usual  site  of  the  testis,  with  the  genital  duct 
system  resembhng  the  male  type — should  it  occur,  is  far  less 
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likeh-  to  be  observed  by  the  anatomist  because  of  the  general 
custom  of  castration  of  boars  intended  for  the  butcher.  In  three 
of  the  four  cases  in  man,  however,  which  were  summarized  in 
the  comprehensive  review  of  L.  Pick  (1914),  the  hermaphrodite 
gland  was  found  in  the  inguinal  canal.  The  male  gland  of  our 
specimen  was  not  dissimilar  to  those  of  other  cases.  The 
close  resemblance  to  the  testes  of  ridglings,  the  absence  of  germ- 
cells,  the  relatively  numerous  interstitial  cells,  the  remarkably 
complete  epididymis,  the  persistent  Wolffian  duct,  have  all  been 
commented  upon  in  previous  reports.  So  fully  elaborated  and 
indubitable  a  male  apparatus  as  this  must  at  once  dispose  of 
contentions  such  as  that  of  Kermauner  (1912),  that  the  germ- 
lacking  organs  of  supposed  hermaphrodites  are  merely  examples 
of  non-dififerentiation  from  a  neutral  state  of  the  gonadal  primor- 
dium.  In  view  of  the  current  debate  as  to  the  early  history 
of  the  germ-cells  in  mammals,  great  interest  attaches  to  the 
question  as  to  whether  these  gamete-free  testes  of  hermaphrodites 
at  any  time  in  their  development  contained  spermatogonia;  and 
upon  the  answer  to  this  depend  the  further  questions  as  to  why 
the  ova  seem  always  to  survive  at  the  expense  of  the  spermatozoa, 
and  in  what  manner  the  male  germ-cells  are  inhibited;  but  these 
questions  must  await  experimental  attack  or  the  chance  discovery 
of  embrj^onic  stages  of  glandular  hermaphroditism. 
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EXPLANATION  OF   PLATES 

(1)  General  view  of  specimen;  X  0.75;  (2)  Section  of  testis  showing  relative 
proportions  of  tubular  and  interstitial  cells;   X  28;  hematoxylin  and  eosin. 

(3)  Section  of  testis  showing  details  of  structure;  X  1300;  iron  hematoxylin. 

(4)  Section  of  epididymis  showing  normal  character  of  tissue;  X  80;  hematoxy- 
lin and  rosin.  (5)  Section  of  ovary  showing  several  small  Graafian  follicles  and 
proportions  of  tubular  and  interstitial  cells;   X  28;  hematoxylin  and  eosin. 

(3)  Section  of  testis  showing  details  of  structure;  X  1300;  iron  hematoxylin. 

(4)  Section  of  epididymis  showing  normal  character  of  tissue;  X  80;  hematoxy- 
lin and  eosin.  (5)  Section  of  ovary  showing  several  small  Graafian  follicles  and 
part  of  an  early  corpus  luteum;  X  15;  hematoxylin  and  eosin.  These  figures 
were  drawn  directly  on  stone  from  the  gross  specimen  and  from  the  sections. 
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A    CLINICAL    AND    PATHOLOGICAL    STUDY    OF 
CONTRACTED  BLADDER ^ 

W.  A.  FRONTZ 

From  the  James  Buchanan  Brady  Urological  Institute,  The  Johns  Hopkins 
Hospital,  Baltimore,  Maryland 

The  term  contracted  bladder  is  one  which  covers  and  includes 
a  number  of  pathological  conditions.  It  simply  indicates  a 
decreased  bladder  capacity,  which  may  be  due  to  lesions  of  various 
kinds.  The  distinction  between  the  contracted  bladder  re- 
sulting from  an  acute  inflammatory  process  and  the  type  which 
is  the  site  of  a  chronic  inflammatory  lesion  is  evident  from  a  most 
superficial  examination. 

It  is  generally  recognized  that  the  majority  of  cases  of  bladder 
infection  are  secondary  either  to  obstruction  with  or  without 
residual  urine  or  to  some  extravesical  focus,  such  as  the  kidney, 
the  seminal  vesicles,  the  prostate  or  the  sinus  pocularis. 

Every  urologist  is  famiUar  with  the  rapidity  with  which  a 
severe  and  resistant  cystitis  clears  up  following  the  removal  of 
the  primary  focus.  The  bladder  shows  therefore  a  marvelous 
ability  to  ehminate  infection  once  its  source  has  been  eradicated 
and  this  tendency  is  strikingly  illustrated  in  many  cases  of 
tuberculosis.  In  most  instances  following  the  removal  of  the 
primary  lesion,  the  inflammatory  process  in  the  bladder  tends 
to  heal  provided  it  is  not  being  reinfected  from  another  focus. 
This  peculiar  abihty  of  the  bladder  to  take  care  of  infection  is  so 
marked  that  some  urologists  have  almost  questioned  the  propriety 
of  ever  considering  cystitis  a  chnic  entity.  This  view  is  of  course 
extreme,  for  after  all  outside  foci  of  infection  have  beem  elimi- 
nated, there  will  remain  a  fairly  large  group  of  cases,  in  which  the 
bladder  infection  does  not  disappear  spontaneously  but  which 

1  Read  before  the  American  Association  of  Genito-Urinarj'  Surgeons,  Rich- 
mond, Va.,  May  1921. 
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responds  to  properly  directed  therapeutic  measures.  The  cysto- 
scopic  picture  in  this  group  of  cases  shows  a  large  range  of  vari- 
ation, which  includes  a  mere  reddening  of  the  mucosa,  either 
localized  or  diffuse,  areas  of  bullous  edema,  papillary  formation 
and  erosion  or  actual  ulceration.  Not  infrequently  in  the  same 
bladder,  there  may  be  a  combination  of  all  of  these  lesions.  These 
cystoscopic  findings  usually  signify  only  a  mucous  membrane 
lesion  and  give  no  index  whatever  regarding  the  degree  or  depth 
of  the  inflammatory  process  in  the  bladder  wall.  If  the  lesion 
is  superficial  and  confined  to  the  mucosa,  it  will  usually  disappear 
imder  local  treatment.  Those  lesions  which  are  resistant  to 
irrigations  or  instillations  will  frequently  be  benefited  by  the 
application  of  strong  solutions  of  silver  nitrate.  Where,  however, 
this  is  difficult  or  impossible,  the  institution  of  daily  hydraulic 
distension  has  in  our  experience  yielded  most  gratifying 
results.  In  refractory  cases  where  the  lesion  involves  only  the 
mucosa,  systematic  hydrauHc  distension  with  an  attempt  to 
increase  the  bladder  capacity  from  day  to  day  will  gradually 
lead  to  resolution  of  the  inflammatory  process  and  a  return  of 
the  bladder  mucosa  to  normal.  When,  however,  following  the 
hydraulic  distention,  recontraction  of  the  bladder  occurs,  one 
may  be  reasonably  certain  that  he  has  been  dealing  with  more 
than  a  mucous  membrane  lesion  and  that  the  pathological  proc- 
ess involves  the  deeper  layers  of  the  bladder  wall. 

In  these  cases  of  cystitis,  where  the  mucous  membrane  is 
involved,  there  is  present  in  the  urine  varying  amounts  of  blood, 
pus  and  bacteria.  This  is  in  striking  contrast  to  the  urinary 
findings  in  cases  where  the  lesion  is  largely  submucous.  In 
this  latter  group  the  symptoms  may  be  most  distressing  and 
severe  and  the  pathological  change  in  the  urine  slight  or  absent. 

In  1913,  Hunner  reported  a  group  of  cases  of  marked 
contracture  of  the  bladder.  The  symptoms  presented  by 
these  patients  were  out  of  all  proportion  to  the  comparatively 
slight  or  negative  changes  in  the  urine  and  the  cystoscopic 
findings  often  very  indefinite.  He  made  this  report  under  the 
the  title  ''Elusive  Ulcer  of  the  Bladder."  They  really  represent 
a  group  of  cases  in  which  the  mucous  membrane   lesion   has 
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disappeared,  the  predominant  pathological  factor  being  the 
inflammatory  process  in  the  deeper  layers  of  the  bladder  wall. 

Nitze  had  previously  described  apparently  the  cystoscopic 
pictm^e  in  this  form  of  cystitis  and  since  Hunner's  report, 
Geraghty,  Keene  and  more  recently  Kretschmer  and  Bumpus  have 
called  attention  to  this  pathological  condition. 

It  should  be  noted  in  this  connection  that  Nitze 's  description 
of  the  condition  consists  simply  of  a  cystoscopic  observation. 
To  Hunner  belongs  the  credit,  not  only  for  making  a  careful  study 
of  the  condition  but  for  having  first  proposed  and  successfully 
carried  out  in  a  considerable  series  of  cases  a  rational  surgical 
procedure. 

The  value  of  Hunner 's  work,  which  was  carried  out  indepen- 
dently of  the  observation  of  Nitze,  is  emphasized  upon  reflection, 
that  up  to  the  time  of  his  report,  the  pathological  significance  of 
this  not  uncommon  lesion  was  unappreciated  and  all  efforts 
directed  toward  a  relief  of  the  condition  unavaiUng. 

During  the  past  five  years,  twenty-six  cases  presenting  this 
lesion  have  been  treated  in  the  Brady  Urological  CHnic.  In 
this  series  only  three  have  occurred  in  females.  The  small 
proportion  of  women  is  probably  explained  by  the  fact  that  the 
great  majority  of  cases  treated  in  the  chnic  are  male.  The 
cases  reported  by  Hunner  and  Kretschmer  all  occurred  in  females 
but  Bumpus  has  recently  reported  five  cases  occurring  in  the 
male.  It  seems  probable  that  the  condition  occurs  with  about 
equal  frequency  in  both  sexes. 

Of  the  twenty-six  patients  with  this  tj^e  of  contracted  bladder, 
the  ages  were  as  follows. 

Ten  to  twenty  years 1 

Twenty  to  thirty  4 

Thirty  to  forty 6 

Forty  to  fifty 7 

Fifty  to  sixty g 

SYMPTOMATOLOGY 

It  is  at  once  evident  from  a  study  of  the  cases  comprising 
this   series   that   the   most   prominent   symptoms   are   urinary 
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frequency  and  pain.  These  symptoms  were  present  in  every 
case  and  their  duration  ranged  from  four  months  to  nineteen 
years.  The  frequency  in  eleven  of  the  cases  was  extreme, 
amounting  almost  to  incontinence,  the  patients  having  an 
almost  constant  desire  to  void.  This  symptom  was  present  both 
day  and  night,  although  in  the  majority  of  cases  it  was  some- 
what more  aggravated  when  the  patient  was  up  and  about. 

In  four  of  the  cases  there  was  definite  obstruction  to  urination, 
all  of  them  having  contractures  of  the  vesical  orifice.  In  two 
others  the  urinary  stream  was  frequently  interrupted,  probably 
due  to  spasm  of  the  vesical  sphincter. 

Severe  suprapubic  pain,  when  the  bladder  is  allowed  to 
distend,  has  been  a  symptom  common  to  all  of  the  cases.  In 
some  cases,  this  has  been  referred  to  the  right  or  left  of  the 
midhne,  subsequent  examinations  showing  the  lesion  in  the  cor- 
responding half  of  the  bladder.  The  pain  on  distension  has 
usually  been  described  as  severe  or  cutting. 

Many  of  the  cases  have  noted  an  intensification  of  the  supra- 
pubic pain  at  the  beginning  of  urination,  while  others  have 
experienced  a  burning  sensation  in  the  neck  of  the  bladder,  pe- 
rineum and  glans  penis  at  the  end  of  the  act  which  sometimes 
persisted  for  several  minutes.  In  one  case,  this  was  associated 
with  marked  urgency  and  an  intense  desire  to  void  more  urine. 
In  only  one  case  was  the  pain  during  urination  referred  to  the 
rectum. 

A  history  of  hematuria  coming  on  independently  of  instru- 
mentation was  elicited  in  seven  cases.  In  one  of  these  it  was 
quite  profuse  and  followed  exertion.  Another  case  gave  a  history 
of  passing  a  small  clot  two  weeks  before  admission.  Two  others 
volunteered  the  information  that  they  had  noticed  slight  hem- 
aturia occasionally  while  in  the  remaining  four  cases  the  hem- 
aturia was  terminal  and  usually  associated  with  marked  straining 
at  the  end  of  urination. 

In  ten  of  the  cases,  the  urine  was  negative  for  pus  and  micro- 
organisms, while  the  urine  in  four  of  the  cases  showed  on  cen- 
trifuging  a  few  leucocytes  and  red  blood  cells.  The  remaining 
sixteen    cases    showed    varying    amounts   of   pus   and    micro- 
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organisms,  the  infection  in  fifteen  being  a  bacillus,  while  in  one 
case  a  staphylococcus  was  found.  In  only  one  of  the  cases  was 
the  presence  of  renal  infection  demonstrated,  this  case  ha\Tng 
unilateral  pyehtis,  which  cleared  up  on  pelvic  lavage.  In  two  of 
the  infected  cases  in  the  series,  ureteral  catheterization  was  not 
carried  out. 

The  history  of  gonorrhea  was  obtained  in  eight  of  the  cases, 
but  in  only  two  did  this  infection  bear  any  time  relationship  to 
the  development  of  the  bladder  sjTnptoms.  In  one  of  these  cases 
the  gonorrhea  was  comphcated  by  acute  epididymitis.  At  the  end 
of  three  months  urinary  frequency,  urgency  and  terminal 
hematuria  began.  These  symptoms  persisted  despite  treatment, 
gradually  becoming  more  pronounced  and  at  the  time  of  his 
admission  three  years  later,  his  bladder  symptoms  were  extreme. 

Another  patient  whose  gonorrheal  infection  was  apparently 
complicated  by  an  acute  posterior  iu*ethritis  and  trigonitis  had 
been  operated  upon  eleven  years  later  for  urethral  stricture,  an 
external  urethrotomy  being  done.  His  bladder  symptoms  had 
begun  two  years  after  his  gonorrheal  infection  and  had  gi'adually 
progressed,  being  unreUeved  by  the  cure  of  the  urethral  stricture. 

CYSTOSCOPIC   FINDINGS 

A  constant  and  prominent  feature  of  all  the  cases  is  a  dim- 
inution of  the  bladder  capacity,  together  with  the  production 
of  severe  suprapubic  pain  when  an  attempt  is  made  to  introduce 
fluid  beyond  this  amount.  At  the  original  examination  of  these 
twenty-six  cases  the  bladder  capacity  was  as  follows: 

50  cc.  or  under 9 

50  cc.  to  100  cc 7 

100  cc.  to  200  cc 7 

200  cc.  to  300  cc 3 

The  cystoscopic  appearance  of  the  lesion  varied  considerably. 
In  twenty  of  the  cases  the  change  in  the  mucosa  was  very  slight, 
the  patient 's  symptoms  being  out  of  all  proportion  to  the  appar- 
ent insignificance  of  the  lesion.  The  lesions  were  frequently 
so  indefinite  that  but  for  the  fact  that  the  condition  was   sus- 
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pected,  it  might  easily  have  been  overlooked.  A  slight  or  intense 
reddening  of  the  mucosa,  ranging  from  a  few  millimeters  to 
several  inches  in  diameter  was  frequently  the  only  abnormality 
noted.  In  other  cases  close  inspection  of  the  lesion  showed  a 
definite  puckering,  indicative  of  a  fibrous  change  in  the  sub- 
mucosa.  The  center  of  this  type  of  lesion  is  often  paler  than 
the  periphery  which  may  be  intensely  red.  Not  infrequently 
during  the  cystoscopy  the  lesion  which  at  first  was  quite  indefi- 
nite becomes  very  much  more  evident.  It  is  now  intensely 
red  and  often  appears  slightly  elevated  above  the  surrounding 
mucosa.  When  the  bladder,  which  is  the  seat  of  such  a  lesion,  is 
subjected  to  marked  distension,  bleeding  at  the  site  of  the  lesion 
invariably  occurs.  The  mucosa  which,  up  to  this  time,  has  been 
intact,  now  shows  bleeding  fissures  wljich  at  subsequent  cysto- 
scopies are  seen  to  be  covered  with  muco-pus.  In  certain  cases, 
particularly  those  having  an  infected  urine,  a  definite  ulcer  may 
develop  at  this  point. 

In  four  of  the  cases,  definite  ulceration  was  noted,  the  ulcer 
being  irregular,  superficial,  covered  with  muco-pus  and  sur- 
rounded   by    a    zone    of   hyperemia    and    edema. 

In  thirteen  of  the  cases  the  lesion  was  single,  in  seven  two 
lesions  were  found,  and  in  three,  three  or  more  inflammatory 
areas  were  noted.  The  location  of  the  lesion  was  anterior  wall 
ten  cases,  antero-lateral  walls  two,  lateral  walls  six,  and  pos- 
terior wall  five. 

In  three  of  the  cases  the  bladder  contraction  was  extreme,  the 
capacity  being  less  than  30  cc.  When  an  attempt  was  made  to 
introduce  more  fluid,  bleeding  occurred.  From  the  view 
obtained,  the  mucosa  was  everywhere  thickened  and  intensely 
inflamed  but  no  definite  ulcerations  were  noted. 

In  another  case,  in  addition  to  the  above  findings,  a  small 
ulcer  was  found  on  the  anterior  wall. 

DIAGNOSIS 

While  the  symptomatology  of  no  bladder  disease  can  be  con- 
sidered pathognomonic,  the  symptoms  presented  by  patients  suf- 
fering from  this  type  of  contracted  bladder  are  certainly  very 
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valuable  leads  to  diagnosis.  The  history  of  long-standing  fre- 
quency and  suprapubic  pain  on  bladder  distension,  in  the  absence 
of  any  symptoms  of  obstruction,  is  strongly  suggestive  of  the  con- 
dition, particularly  in  those  cases  ha\dng  an  uninfected  urine.  The 
marked  contraction  of  the  bladder,  the  reproduction  of  the  pain 
complained  of  by  the  patient  and  the  cystoscopic  findings  com- 
plete the  diagnosis.  In  these  cases  in  which  no  actual  ulceration 
is  present  and  in  which  the  lesion  is  quite  indefinite,  over-dis- 
tension of  the  bladder  will  frequently  cause  bleeding  at  the 
site  of  the  lesion  and  aid  in  its  locaUzation.  We  have  noted  not 
infrequently  that  many  lesions  which  were  verj'-  indefinite  cysto- 
scopically  became  most  striking  when  the  bladder  was  opened 
at  operation.  The  area  of  involvement  not  infrequently  pre- 
sents deep  bleeding,  often  irregular  fissures,  which  extend  into 
the  sub-mucosa.  In  some  cases  in  which  the  bladder  has  been 
greatly  distended,  the  mucosa  and  submucosa  may  be  missing 
throughout  quite  large  areas. 

The  marked  difference  between  the  cystoscopic  apperance  of 
the  lesion  and  that  at  operation  is  very  probably  due  to  over- 
distension, sponging,  etc.  It  is  impossible  therefore  from  the 
the  cj^stoscopic  appearance  to  form  anj^  accurate  idea  of  the 
extent  of  the  lesion,  which  is  so  intensified  when  the  bladder  is 
opened. 

PATHOLOGY 

In  fourteen  cases  operated  upon,  the  bladder  showed  more  or 
less  thickening  of  its  wall.  In  some  of  these  cases,  it  was  ex- 
tremely thick  at  the  site  of  the  lesion,  the  inflammatory  process 
having  extended  through  the  coats  of  the  bladder  and  not  infre- 
quently^ involving  the  perivesical  tissues.  In  eight  of  the  cases, 
the  bladder  wall  was  quite  thin,  being  only  very  sUghtly  thicker 
at  the  pomt  of  inflammatory  involvement.  The  lesion  in  these 
cases  was  therefore  confined  to  the  sub-mucosa. 

Study  of  the  epithelial  changes  are  quite  unsatisfactory, 
as  one  rarely  obtains  a  specimen  in  which  the  epithehum  is 
intact  and  it  is  unsafe  to  draw  conclusions  regarding  the  partial 
loss  of  epithelium  unless  one  is  able  to  remove  the  specimen 
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without  in  any  way  traumatizing  the  surface  of  the  tissue  re- 
moved. The  epithehum  of  the  bladder  mucosa  is  rubbed  off 
with  very  sHghtest  trauma.  Before  one  can  depend  upon  the 
microsocopic  changes  in  the  epithelum,  it  would  be  necessary  to 
harden  the  specimen  in  situ.  We  have  not  been  able  to  obtain  a 
specimen  in  which  we  could  speak  with  any  certainty  that  the 
loss  of  epithelium  bore  any  relation  to  the  lesion. 


Fig.   1.  Photomicrogeaph   of  Operative   Specimen  Showing   a  Thickened 

Submucous  Fibrous  Layer  Which  in  Places  Has  Been  Torn 

AS  A  Result  of  Overdistension  of  the  Bladder 


The  striking  and  important  lesion  in  all  of  the  cases  in  which 
the  tissue  has  been  studied  has  been  a  fibrosis  of  the  sub-mucosa, 
the  thickness  of  the  layers  varying  considerably.  The  mucous 
membrane  in  these  cases  rests  directly  upon  the  dense  scirrhous 
layer  instead  of,  as  in  the  normal  bladder,  upon  the  loose  areolar 
tissue. 

When  the  bladder  is  over-distended  in  these  cases,  the  mucous 
membrane  cracks  as  this  fibrous  layer  is  inelastic.     In  most  cases 
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beneath  this  fibrous  lamella  there  is  round  celled  infiltration  of 
varying  degrees  of  intensity,  in  no  way  dissimilar  from  ordinary 
cases  of  chronic  cystitis.  Sometimes  the  inflammatory  process 
can  be  followed  down  in  between  the  muscle  layers  and  even  as  far, 
in  exceptional  cases,  as  the  serous  coat.  \Miere  this  deep  invasion 
occurs  one  usually  finds  the  lesion  thick-walled.  In  those  cases 
in  which  a  chronic  inflammator}^  process  is  hmited  to  sub-mucosa, 
it  is  usually  found  that  the  bladder  wall  is  rarely  if  any  thicker 
than  normal.  In  most  cases  a  marked  congestion  and  dilatation 
of  the  blood  vessels  and  extravasation  of  blood  in  the  tissues  are 
observ^ed.  How  much  of  this  is  due  to  trauma  is  difficult  to 
decide. 

The  associated  and  constant  lesion  in  the  disease  is  apparently 
the  sub-mucous  fibrosis,  sometimes  thick,  sometimes  thin,  rarely  if 
ever  replacing  the  areolar  tissue  entirely.  This  layer  is  extremely 
dense  in  most  cases.  The  microscopic  picture  as  a  whole  differs 
scarcely  at  all  from  the  average  changes  seen  in  simple  chronic 
cystitis,  except  in  the  formation  of  the  fibrous  submucous  layer. 

TREATMENT 

Experience  has  shown  that  nothing  short  of  operation  has 
accompUshed  any  permanent  results  in  those  cases  in  which  more 
than  the  bladder  mucosa  was  involved.  In  cases  therefore  in 
which  the  findings  are  such  ^s  to  indicate  an  involvement  of  the 
submucous  or  deeper  layers,  it  is  futile  to  temporize  with  con- 
servative treatment.  If  the  lesion  Ues  in  portions  of  the  bladder 
which  can  be  resected,  this  operative  procedure  is  to  be  recom- 
mended. If,  however,  the  areas  of  involvement  cannot  be  re- 
moved, deep  cauterization  should  be  practised. 

If  the  findings  on  cystoscopy  make  it  difficult  to  differentiate 
between  a  superficial  lesion  and  one  involving  the  deep  layers  of 
the  bladder,  a  conservative  course  of  treatment,  such  as  vesical 
distensions,  instillations  and  irrigations  may  be  employed. 
This  plan  of  treatment  in  our  hands,  however,  has  proved  most 
unsuccessful,  so  far  as  permanent  cure  is  concerned. 

In  certain  cases  in  which  the  entire  bladder  is  involved  in  this 
process,  which  are  comphcated  by  superficial  ulceration,  removal 
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of  the  ulcer  will  not  infrequently  relieve  the  patient's  pain, 
although  only  slight  improvement,  so  far  as  urinary  frequency 
is  concerned,  can  be  expected. 

As  we  have  previously  stated,  these  lesions  resolve  themselves 
into  two  types,  one  in  which  the  bladder  is  thin,  the  pathological 
lesion  involving  principally  the  submucosa.     In  some  of  these 


Fig.  2.  Photomicrograph  Showing  a  Thin  and  Intact  Layer  of  Fibrosis 
Lying  Upon  a  Somewhat  Thickened  Submucosa. 

The  bladder  in  this  case  was  not  subjected  to  overdistension  preliminary  to 
operation. 

cases,  the  lesion  occupies  so  large  a  portion  of  the  bladder 
that  resection  is  either  too  hazardous  or  impossible.  In  these 
cases  deep  cauterization  with  destruction  of  the  mucosa  and 
sub-mucosa  has  resulted  in  marvelous  improvement  and  cure. 
It  has  further  been  our  experience  that  where  the  bladder  is 
thick-walled  and  where  the  lesion  involves  all  the  layers  of  the 
bladder  wall,  the  area  of  involvement  is  usually  localized  and 
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usually  lends  itself  admirably  to  resection.  Further  experience 
may  show  that  deep  cauterization  alone  may  be  sufficient  to  effect 
rehef  of  the  condition  present.  We  have  not  felt  justified,  how- 
ever, in  cauterizing  where  resection  has  been  possible. 

The  type  of  treatment  carried  out  in  this  series  of  26  cases  may 
be  summarized  as  follows:  Twenty  -two  of  the  cases  were  operated 
upon  and  in  four  the  treatment  consisted  solely  of  vesical  dis- 
tensions, instillations,  fulguration  and  the  appUcation  of  silver 
nitrate  to  the  area  involved.  Fifteen  of  the  operated  cases  were 
treated  by  resection  whUe  in  four,  because  of  the  extent  of  involve- 
ment and  the  fact  that  the  lesion  was  apparently  superficial,  deep 
cauterization  was  employed.  In  one  of  the  earher  cases  an 
extensive  although  superficial  area  was  treated  with  the  silver 
nitrate  stick.  In  three  cases  in  which  the  process  involved  prac- 
ticalh^  the  entire  bladder,  an  associated  contractm*e  of  the  vesical 
orifice  was  found.  This  was  relieved  by  a  punch  operation  and 
the  bladder  mucosa  which  was  thickened  and  inflammed  was 
thoroughly  curretted.  It  is  interesting  to  note  that  of  the  eleven 
cases  treated  conservatively,  seven  were  subsequently  operated 
upon. 

RESULTS 

The  results  in  the  fifteen  cases  in  which  radical  excision  of  the 
inflammatory  area  was  carried  out  show  in  thirteen  complete  rehef 
so  far  as  pain  is  concerned.  In  seven  there  is  normal  frequency 
of  urination  while  in  the  remaining  six,  in  all  of  which  there  was 
a  diffuse  cystitis,  more  or  less  urinarj^  frequency  persists.  Two 
of  the  fifteen  patients  died  following  operation,  one  of  bilateral 
pyelonephritis,  the  other  of  paralytic  ileus. 

In  five  of  the  cases  treated  by  cauterization,  the  results  in  four 
are  encouraging  for  this  type  of  treatment  in  selected  cases. 
The  one  failure  was  a  case  proved  subsequently  to  have  a  lesion 
involving  all  of  the  layers  of  the  bladder  wall.  Cauterization 
in  this  case  was  followed  by  no  improvement  and  resection  has 
recently  been  carried  out. 

In  two  women  of  the  series,  one  of  whom  was  treated  by  re- 
section, the  other  by  cauterization  and  resection,  operation  was 
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followed  by  more  or  less  obstruction  to  urination  as  evidenced 
by  the  development  of  residual  urine  of  from  100  to  200  cc. 
In  one  of  these  cases  the  condition  was  thought  to  be  due  to 
contracture  of  the  vesical  orifice  and  improvement  followed  a 
partial  division  of  the  sphincter.  In  the  other  case  the  cause  of 
the  retention  was  not  determined. 

The  four  cases  in  which  the  treatment  consisted  solely  of 
hydraulic  distension  and  local  applications,  there  has  been  marked 
improvement  in  urinary  frequency  and  pain.  In  none  of  these, 
however,  has  the  improvement  been  permanent  and  it  seems 
probable  that  a  complete  cure  will  not  be  realized  until  more 
radical  measures  are  instituted. 

The  following  cases  are  cited  as  illustrative  not  only  of  the 
symptomatology  and  pathological  findings  of  this  condition  but 
the  response  to  various  methods  of  treatment. 

Case  1.  No.  9272.  Male,  age  twenty-seven.  This  patient  was  first 
seen  December  9,  1920,  his  complaint  being  frequency  and  painful 
urination.  This  patient 's  urinary  symptoms  dated  back  to  May,  1915, 
at  which  time  he  began  to  have  some  urinary  frequency  and  pain  which 
was  referred  to  the  neck  of  the  bladder.  The  pain  was  usually  more 
marked  as  the  bladder  was  emptying  and  would  sometimes  last  for 
three  quarters  of  an  hour  after  urination.  He  gave  a  history  of  only 
one  attack  of  hematuria.  During  the  year  prior  to  his  admission,  his 
frequency  became  somewhat  more  marked,  it  being  necessary  for  him  to 
void  at  hourly  intervals.  He  suffered  also  from  some  suprapubic 
pain  on  vesical  distension,  as  well  as  pain  in  the  neck  of  the  bladder 
during  urination. 

On  cystoscopic  examination  the  bladder  capacity  was  100  cc.  On 
the  anterior  bladder  wall,  just  behind  the  prostatic  orifice,  were  two 
very  definite  ulcerations  measuring  about  3  cm.  in  diameter.  The 
region  of  the  ulceration  was  slightly  elevated  and  the  mucosa  in  the 
immediate  vicinity  intensely  red.  Study  of  the  bladder  urine  showed 
no  infection. 

.During  the  following  six  weeks  the  patient  received  daily  vesical 
dilatations,  and  his  bladder  capacity  increased  to  375  cc.  and  there  was 
marked  symptomic  improvement. 

Cystoscopy  on  February  11,  1921,  showed  some  improvement  in  the 
appearance  of  the  lesion  on  the  anterior  bladder  wall,  although  there 
was  still  slight  ulceration  and  reddening. 
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Patient  was  last  heard  from  April  1,  1921.  He  had  been  quite  com- 
fortable until  one  week  before  when  he  had  a  gradual  return  of  urinary 
frequency  and  pain. 

Case  2.  No.  5289.  Male,  aged  twenty-three,  admitted  July  1916. 
This  patient  gave  a  history  of  two  attacks  of  gonorrhea,  one  in  1911 
and  the  second  in  1915.  He  stated  as  long  as  he  could  remember,  he 
had  had  some  urinary  frequency  but  that  during  the  year  prior  to  his 
admission  his  bladder  had  become  very  much  more  irritable.  He  was, 
however,  able  to  hold  his  mine  for  an  hour  during  the  day  and  one  and 
a  half  hours  during  the  night,  although  when  asleep  he  frequenth^  had 
slight  incontinence.  When  the  bladder  became  distended,  he  suffered 
from  some  suprapubic  pain. 

Cystoscopy :  Two  small  red  areas  were  seen  in  the  region  of  the  air 
bubble.  The  remainder  of  the  bladder  appeared  to  be  quite  normal. 
Study  of  the  patient 's  urine  showed  some  pus  and  bacilli.  Attempt  at 
ureteral  catheterization  was  not  successful. 

This  patient  received  daily  treatments  consisting  of  hydraulic  dis- 
tensions of  the  bladder  and  at  the  end  of  two  weeks  his  capacity  was 
110  cc.  He  was  seen  two  years  later,  at  which  time  there  was  some 
improvement  in  his  former  symptoms. 

Cystoscopy  at  this  time  revealed  lesions  on  the  anterior  wall  which 
were  practically  identical  to  those  seen  on  the  first  admission.  His 
bladder  capacity  was  80  cc.  The  patient  received  bladder  dilatations 
for  the  following  two  weeks  and  his  bladder  capacity  was  increased  to 
130  cc.     He  was  advised  to  continue  his  dilatations  daily. 

This  patient  was  heard  from  in  April  1921,  He  reports  his  condition 
as  improved  but  states  he  is  able  to  hold  his  urine  for  only  two  hours 
during  the  day  and  night.  He  is  now  complaining  of  pain  in  the  su- 
prapubic region,  when  the  bladder  is  allowed  to  distend  and  at  the  end 
of  urination. 

Comment :  The  employment  of  daily  hydraulic  distension  with 
local  treatment  consisting  of  direct  application  of  strong  silver 
nitrate  or  the  high  frequency  spark  to  the  site  of  the  lesion  has, 
in  many  instances,  resulted  in  marked  symptomatic  improve- 
ment with  an  increase  in  bladder  capacity  approaching  normal. 
In  all  cases,  however,  in  which  subsequently  the  lesion  had  been 
proved  to  involve  layers  other  than  the  mucosa,  there  has  been  a 
recurrence  of  sj^mptoms  and  the  patient  has  presented  a  clinical 
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picture  similar  to  or  worse  than  originally  noted.  This  type  of 
treatment  is  applicable  therefore  only  to  those  cases  in  which 
the  mucosa  is  alone  involved. 

Case  S.  No.  9600.  Male,  aged  sixty-five,  admitted  April  13,  1921, 
with  the  history  of  having  an  attack  of  urinary  frequency  associated 
with  pain  in  the  suprapubic  region  and  the  deep  perineum  a  year  pre- 
viously. These  symptoms  persisted  and  during  the  six  months  prior  to 
his  admission,  he  was  voiding  every  few  minutes,  the  bladder,  if 
allowed  to  distend,  causing  him  extreme  suprapubic  pain. 

On  examination,  the  bladder  was  found  to  have  a  capacity  of  less 
than  60  cc,  the  patient  complaining  bitterly  when  more  fluid  was 
introduced.  Under  ether  anesthesia  a  considerably  greater  capacity 
was  obtained  and  a  fairly  satisfactory  cystoscopy  carried  out.  On 
the  posterior  bladder  wall  was  a  large  area  of  papillary  cystitis.  The 
lateral  walls  while  edematous  were  not  particularly  red;  the  bladder 
urine  was  rather  badly  infected. 

At  operation  on  April  15  the  bladder  was  subjected  to  rather  marked 
overdistension,  and  upon  opening  it  the  mucosa  of  the  posterior  bladder 
wall  over  a  large  area  was  irregularly  torn  and  bleeding,  a  picture  more  or 
less  typical  of  these  lesions  when  the  bladder  is  overdistended.  Be- 
cause of  the  extent  of  the  lesion  together  with  the  fact  that  the  bladder 
did  not  appear  to  be  very  thick-walled,  suggesting  a  rather  superficial 
lesion,  a  resection  was  not  attempted,  the  lesion  being  vigorously 
burned  with  the  electro-cautery.  Investigation  of  the  vesical  orifice 
showed  a  rather  marked  contracture  which  was  relieved  by  a  "punch." 

The  suprapubic  wound  has  now  been  healed  three  weeks  and  the 
patient  is  voiding  at  normal  intervals  without  pain. 

Case  Jf.-  No.  7114.  Female,  aged  forty-two,  first  examined  on 
August  5,  1918.  Her  urinary  symptoms  dated  back  fifteen  years  at 
which  time,  two  weeks  after  childbirth,  she  experienced  great  difl&- 
culty  in  voiding.  She  noticed  no  further  trouble  until  the  last  year, 
during  which  time  she  had  suffered  intense  pain  and  spasm  in  the 
suprapubic  region,  particularly  when  the  bladder  became  distended. 
There  had  also  been  very  marked  frequency  of  urination,  it  being 
necessary  for  her  to  pass  her  urine  every  few  minutes.  She  gave  no 
history  of  hematuria  except  on  one  occasion  following  a  bladder  irriga- 
tion. Since  the  onset  of  her  recent  symptoms,  there  has  been  no 
hesitancy  or  other  obstructive  symptoms. 


STUDY  OF  CONTRACTED  BLADDER  505 

Her  general  physical  examination  was  quite  negative.  The  bladder 
urine  was  grossly  clear  but  on  microscopic  examination  a  few  pus  cells 
and  B.  coli  were  found.  On  cj'stoscopy,  the  bladder  capacity  was  less 
than  50  cc.  On  the  posterior  bladder  wall  there  was  an  intensely 
red  area,  sUghtly  elevated,  more  or  less  circmnscribed,  and  scattered 
here  and  there  with  tiny,  superficial  ulcerations. 

At  operation  on  August  9,  1918,  it  was  found  that  imder  ether  the 
bladder  capacity  was  300  cc.  On  examination  there  was  found  on  the 
anterior  wall,  to  the  left  of  the  vesical  orifice,  a  localized,  intensely  red 
area.  Another  smaller  area  was  found  on  the  posterior  wall,  between 
the  two  ureters.  This  latter  area  involved  a  portion  of  the  trigone  and 
extended  posteriorly  for  some  distance.  No  definite  ulceration  was 
made  out  at  operation.  The  remainder  of  the  bladder  was  normal. 
Because  of  the  position  of  the  inflammatory  area  on  the  floor  of  the 
bladder,  which  involved  a  portion  of  the  trigone,  it  was  considered 
inadvisable  to  excise  this  area.  The  area  to  the  left  of  the  vesical 
orifice  was  resected  and  the  large  area  on  the  posterior  bladder  wall 
was  thoroughly  cauterized. 

The  portion  of  bladder  wall  resected  was  httle  if  any  thicker  than 
normal.  Microscopic  examination  of  the  section  shows  an  absence  of 
the  bladder  epithehum.  Throughout  its  entire  extent  is  seen  a  very 
thin,  apparently  dense  area  of  fibrosis  replacing  the  more  superficial 
layers  of  the  submucosa.  This  in  places  is  torn  and  ragged,  apparently 
the  result  of  overdistension.  The  remainder  of  the  submucosa  which 
appears  to  be  somewhat  thickened  shows  many  dilated  vessels  and  in 
areas  rather  dense  infiltrations  of  small  round  cells. 

The  post-operative  course  was  quite  uneventful  and  at  the  time  of  her 
discharge  on  October  2,  1918,  the  patient  was  sjTnptomatically  very- 
much  improved.  She  was  free  from  the  pain  she  had  suffered  before 
operation  and  her  bladder  capacity  was  90  cc.  Her  bladder  urine  was 
quite  cloudy  and  it  was  thought  at  the  time  that  her  diminished  bladder 
capacity  may  have  been  caused  by  the  cystitis  resulting  from  the 
suprapubic  operation. 

The  patient  was  again  seen  on  May  15,  1919.  Her  bladder  was  no 
longer  painful  but  the  suprapubic  incision  which  had  broken  open  on 
several  occasions  was  now  draining  a  small  amount  of  urine.  The 
patient  voided  130  cc.  of  urine. 

Cystoscopy  at  this  time  showed  the  bladder  in  the  region  of  the  tri- 
gone to  be  quite  irregular  with  a  septum  formation  to  the  left  of  the  mid- 
line in  the  region  where  the  resection  was  done.     The  bladder  mucosa 


506  W.   A.   FRONTZ 

was  quite  pale,  there  being  none  of  the  red  areas  seen  originally.  The 
condition  was  thought  to  be  one  of  contracture  of  the  vesical  orifice  in 
view  of  the  fact  that  about  100  cc.  of  residual  urine  were  found.  Her 
treatment  at  this  time  consisted  of  high  dilatations  of  the  vesical  orifice 
and  at  the  time  of  her  discharge,  November,  1919,  the  suprapubic  wound 
was  healed.  The  patient  was  able  to  void  at  the  time  of  her  discharge 
90  cc.  but  on  being  catheterized  immediately  after  130  cc.  of  urine  were 
obtained,  the  bladder  capacity  therefore  being  220  cc. 

The  patient  again  returned  to  the  hospital  March  19,  1920,  the 
suprapubic  fistula  having  reopened  a  short  time  after  leaving  the  hospital. 
Her  residual  urine  at  this  time  was  in  the  neighborhood  of  200  cc. 
She  suffered  from  practically  no  pain  in  the  region  of  the  bladder.  The 
vesical  orifice  was  divided  with  the  punch  instrument  and  at  the  time 
of  her  discharge,  the  suprapubic  wound  had  been  healed  for  four  days, 
and  the  patient  was  emptying  her  bladder  completely.  She  was  able 
to  hold  her  urine  two  and  one-half  hours  without  pain. 

Comment :  This  case  was  treated  by  a  combination  of  cautery 
and  resection.  A  study  of  the  specimen  removed,  however, 
suggests  that  a  favorable  result  would  have  followed  the  employ- 
ment of  the  cautery  alone.  Operation  in  this  case  was  followed 
by  symptoms  of  urinary  obstruction  and  the  development  of 
residual  urine,  a  post-operative  complication  noted  in  another 
woman  in  the  series  having  an  extensive  resection.  The  condi- 
tion in  this  case  was  thought  to  be  due  to  contracture  of  the  vesi- 
cal orifice,  as  marked  improvement  followed  high  dilatations  and 
partial  division  of  the  sphincter.  The  cause  of  the  obstruction 
in  the  other  case  was  not  determined. 

Case  5.  No.  5751.  Male,  aged  forty,  was  first  seen  in  February, 
1917.  He  gave  a  history  of  an  attack  of  gonorrhea  in  1905  which  was 
compKcated  apparently  by  acute  posterior  urethritis.  Two  years  later 
he  developed  symptoms  of  urinary  obstruction  and  was  operated  for 
urethral  stricture  ten  months  before  admission.  In  February,  1915,  he 
began  to  suffer  from  urinary  frequency  and  dysuria,  together  with  marked 
suprapubic  pain  on  vesical  distension.     There  is  no  history  of  hematuria. 

On  cystoscopy,  there  was  no  residual  urine  and  the  bladder  capacity 
was  100  cc.  On  the  left  lateral  wall  of  the  bladder,  midway  between  the 
apex  and  the  vesical  orifice,  the  mucosa  over  an  area  measuring  2.5 
by  3.5  cm.  was  elevated  and  the  seat  of  a  hemorrhagic  and  papillary 
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cystitis,  in  the  center  of  which  was  a  small  area  of  ulceration  with 
adherent  muco-purulent  material.  On  distension  of  the  bladder  to 
100  cc,  this  region  bled  quite  freely.  This  lesion  was  considered 
suspicious  of  tuberculosis  and  this  view  was  apparently  strengthened  by 
the  presence  of  considerable  pus  in  the  bladder  urine  without  demon- 
strable pj'ogenic  organisms.  Repeated  studies  of  the  bladder  urine, 
however,  were  negative  for  the  tubercle  bacillus  and  ureteral  cathe- 
terization ruled  out  the  possibihty  of  renal  tuberculosis. 

At  operation  on  IMarch  14, 1917,  after  the  peritoneum  had  been  pushed 
back  so  as  to  expose  extravesically  the  left  lateral  wall,  the  operator 
could  feel  distinctly  the  area  involved  in  the  inflammation.  The 
perivesical  tissues  were  adherent  at  this  point  and  in  addition  a  dis- 
tinct induration  could  be  detected  in  the  bladder  wall.  Upon  opening 
the  bladder,  the  area  noted  at  cystoscopy  showed  an  irregular  margin  and 
a  smf  ace  intensely  red  and  bleeding.  It  was  quite  readily  excised,  the 
specimen  measuring  6  cm.  in  diameter.  The  remainder  of  the  bladder 
was  normal.  The  defect  was  then  repaired  by  a  continuous  catgut 
suture  and  the  bladder  drained  by  a  rubber  tube  inserted  at  the  apex. 

Pathology:  The  specimen  removed  at  operation  shows  a  diameter 
of  two  to  three  times  that  of  the  normal  bladder  wall.  The  surface  is 
intensely  red,  and  fissured.  JMicroscopically,  an  absence  of  the  bladder 
epithelium  is  noted  and  that  portion  normally  lying  immediately  beneath 
is  very  ragged  and  irregular.  At  several  points  is  seen  a  dense  wa\'y 
line  of  fibrous  tissue  which  at  intervals  is  missing,  being  torn  off  appar- 
ently as  a  result  of  overdistension  of  the  bladder.  The  submucosa  proper 
is  very  vascular  and  the  vessels  apparently  quite  dilated.  Through- 
out the  submucosa  and  in  places  extending  well  down  into  the  muscular 
layers  are  many  small  roimd  cells,  the  infiltration  at  certain  points 
being  quite  dense. 

Result.  The  recover^'  in  this  case  was  uneventful.  When  heard 
from  April  22,  1921,  he  was  free  of  bladder  symptoms. 

Case  6.  No.  8516.  Male,  aged  fifty-two,  seen  February  14,  1920, 
giving  a  history  of  urinary  frequency  for  fifteen  years.  During  the 
fifteen  months  prior  to  his  admission,  his  symptoms  had  become  more 
pronounced  and  it  was  necessarv'  for  him  to  void  at  hourly  intervals. 
When  the  bladder  was  allowed  to  distend,  severe  suprapubic  pain 
resulted.  With  these  symptoms  there  had  been  increasing  diflficulty  in 
voiding  and  three  days  before  admission  he  developed  acute  retention 
and  had  to  be  catheterized. 
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On  cystoscopy,  there  was  no  residual  urine  and  the  bladder  capacity 
on  forced  distension  was  150  cc.  The  bladder  urine  was  perfectly 
clear  and  uninfected.  In  the  posterior  wall  to  the  right  of  the  midline 
was  found  an  irregular,  more  or  less  linear  red  area,  and  behind 
each  ureteral  orifice,  similar  although  smaller  areas  were  seen.  The 
remainder  of  the  bladder  mucosa  was  normal  in  appearance.  There 
was  no  trabeculation  and  no  trigonal  hypertrophy.  In  view  of  the 
history  of  urinary  obstruction  and  recent  retention,  notwithstanding  the 
absence  of  residual  urine  and  trabeculation,  the  condition  was  thought 
to  be  a  contracture  of  the  vesical  orifice  and  a  punch  operation  was 
carried  out.  During  the  following  six  weeks  the  bladder  was  dilated 
by  daily  hydraulic  distension,  the  capacity  reaching  360  cc. 

Cystoscopy  April  5,  1920,  revealed  very  little  change  in  the  appear- 
ance of  the  inflammatory  area,  except  that  possibly  the  surface  lesion  was 
somewhat  more  pronounced. 

During  the  next  eight  months  there  was  no  difficulty  in  voiding.  The 
interval  between  voidings  was  from  two  to  three  hours  and  the  patient 
experienced  practically  no  pain  except  at  times  when  the  bladder  be- 
came greatly  distended.  About  January  1,  1921,  his  bladder  symptoms 
suddenly  became  much  aggravated.  There  was  increasing  difficulty 
in  starting  the  urinary  stream  and  a  marked  increase  in  frequency  and 
suprapubic  pain. 

On  cystoscopy  January  21,  1921,  the  bladder  capacity  was  60  cc. 
Three  superficially  ulcerated  areas  were  found  in  the  same  positions 
noted  in  former  cystoscopies. 

On  January  26,  1921,  after  overdistension  with  air,  the  bladder  was 
opened  reveahng  three  bleeding  areas  back  of  the  trigone.  One  of  these 
lying  quite  far  posteriorly  presented  an  irregular  hnear  fissure  5  cm. 
in  length  which  apparently  extended  into  the  submucosa.  Similar, 
although  somewhat  smaller  lesions,  were  seen  back  of  the  ureteral 
orifices.  Because  of  the  extensive  involvement,  resection  was  not 
attempted  and  the  areas  were  thoroughly  cauterized.  At  the  end  of 
three  weeks  the  patiient  was  discharged,  cystoscopy  at  this-  time  showing 
the  cauterized  areas  to  be  healed  and  apparently  normal  except  for 
some  edema. 

Two  weeks  later  there  was  a  return  of  frequency  and  pain,  and  when 
seen  March  24,  1921,  he  was  voiding  every  two  to  three  minutes.  The 
urine  was  clear  and  not  infected.  Cystoscopy  revealed  an  irregular, 
edematous,  superficially  ulcerated  area  about  3  cm.  in  diameter,  a 
short  distance  back  of  and  to  the  right  of  the  right  ureteral  orifice.     The 
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area  involved  a  portion  of  the  bladder  formerly  the  site  of  one  of  the 
smaller  lesions  previously  noted.  The  posterior  bladder  wall  as  well 
as  the  region  of  the  left  ureteral  orifice  were  normal  in  appearance. 

At  operation  April  27,  1921,  the  bladder  was  first  carefully  freed  from 
the  right  side  as  far  as  possible  posteriorly.  It  was  then  opened  and  a 
wide,  elongated,  irregular  ulcer,  measuring  4  cm.  in  length  by  0.5  cm. 
in  width,  was  found  extending  from  a  point  about  1.5  cm.  back  of  the 
right  ureteral  orifice  on  to  the  right  lateral  wall.  Another  ulceration 
1  cm.  in  length  was  found  to  the  right  of  this.  The  bladder  wall  in 
this  region  was  greatlj'  thickened,  indurated  and  ver}'  adherent  to  the 
perivesical  tissues.  The  remainder  of  the  bladder  was  normal  in  appear- 
ance and  the  other  areas  formerly  treated  with  the  cautery  gave  no 
indication  of  inflammatory  change  and  the  bladder  wall  at  these  points 
seemed  to  be  of  normal  diameter  and  consistence.  The  area  of  ulcera- 
tion was  excised  with  a  wide  margin. 

Pathology:  The  operative  specimen  which  measured  8  by  4  cm.  was 
quit€  firm  and  at  least  three  times  the  normal  thickness  of  the  bladder 
wall.  The  mucous  surface  presented  several  deep,  elongated  blood 
stained  fissures  which  extended  apparenth^  well  into  the  submucosa. 
Microscopically,  the  mucosa  was  lacking,  the  superficial  sm'face  of  the 
section  showing  the  thin  fibrous  lamella,  torn  in  many  places  from  the 
overdistension  of  the  bladder  at  operation.  The  submucosa  which 
appeared  to  be  three  to  four  times  its  normal  diameter  was  dififusely 
infiltrated  with  small  round  cells.  This  layer  showed  an  increased 
vascularity  with  considerable  extravasation  of  blood.  The  muscle 
laj^er  showed  only  here  and  there  a  moderate  round  celled  infiltration, 
but  the  separate  muscle  bundles  were  frequentty  wideh'  separated, 
suggesting  an  edema  which  probably  explained  the  great  increase  in  the 
diameter  of  the  specimen. 

Result:  At  cj-stoscopj-  on  June  18,  1921,  the  bladder  capacity  was 
80  cc.  The  posterior  and  lateral  walls  were  perfecth-  normal  in  appear- 
ance. On  the  anterior  wall  at  the  point  where  the  bladder  was  drained 
was  an  area  of  reddening,  a  not  uncommon  finding  in  recently  healed 
suprapubic  cases.  The  patient  was  voiding  at  hourly  intervals  with  no 
suprapubic  pain  on  vesical  distension. 

Comment:  This  patient  presented  in  addition  to  the  usual 
symptoms  of  this  type  of  contracted  bladder  others  occasionally 
met  with,  nameh',  hesitancy,  slow  stream  and  finalh'  complete 
retention.     The  obstructive  symptoms  were  at  first  thought  to 
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have  been  caused  by  a  contracture  of  the  vesical  orifice  but  a 
study  of  the  specimens  removed  with  the  punch  instrument  shows 
only  a  moderate  prostatitis.  The  obstructive  symptoms  in  this 
case  are  thought  to  have  been  due  to  a  sphincteric  spasm  reflexly 
produced  by  the  very  irritable  and  painful  bladder.  The  case 
illustrates  further  the  futility  of  the  dilatation  treatment  as  well 
as  the  favorable  response  of  two  of  the  lesions  to  deep  cauteriza- 
tion. Whether  or  not  the  area  finally  resected  represents  a  recur- 
rence or  the  further  development  of  a  lesion  incompletely  de- 
stroyed by  the  cautery  is  uncertain.  The  prompt  recurrence  of 
symptoms,  together  with  the  ultimate  pathological  findings, 
rather  strengthen  the  latter  possibility. 

SUMMARY 

The  essential  lesion  in  the  condition  variously  described  as 
''elusive  ulcer, "  ''localized  cystitis, "  "interstitial  cystitis, "  "pan- 
mural  cystitis,"  etc.,  is  a  sub-mucous  fibrosis.  In  most  cases 
other  evidences  of  inflammatory  change  are  noted  in  the  different 
layers  of  the  bladder  wall,  but  these  differ  in  no  respect  from 
in  the  average  case  of  chronic  diffuse  cystitis. 

The  cardinal  symptoms  of  the  condition  are  urinary  frequency 
and  pain,  referred  chiefly  to  the  suprapubic  region  and  resulting 
from  overdistension  of  the  bladder. 

The  diagnosis  is  based  upon  the  history,  the  finding  of  a  di- 
minished bladder  capacity, with  urine  not  infrequently  sterile, 
the  production  of  intense  suprapubic  pain  when  an  attempt  is 
to  introduce  fluid  beyond  its  capacity  and  cystoscopic  findings 
often  comparatively  slight  and  out  of  all  proportion  to  the  clinical 
picture  presented.  In  cases  having  sterile  urine,  cystoscopy  may 
reveal  insignificant  and  trivial  areas  of  reddening  of  the  mucosa  at 
one  or  more  points;  in  other  cases  slight  puckering  is  noted,  while 
in  cases  having  an  infected  urine,  superficial  ulceration  may  be 
present.  The  occurrence  of  bleeding  at  the  site  of  the  lesion, 
following  overdistension,  is  strongly  suggestive  of  the  condition, 
but  the  production  of  linear  or  irregular  tears  in  the  mucosa  by 
this  procedure  is  almost  pathognomonic  of  it.     The  bladder  capac- 
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ity  when  the  patient  is  deeply  anesthetized,  approaches  normal, 
a  point  of  differentiation  between  the  cases  in  which  the  lesion 
is  more  or  less  localized  and  those  cases  in  which  practically  the 
entire  bladder  is  involved.  In  the  latter  group  the  bladder  is 
inelastic  and  the  capacity  under  anesthesia  shows  very  httle 
increase  over  that  when  the  patient  is  awake. 

Hydrauhc  distension  of  the  bladder,  local  appUcation  of  various 
drugs,  high  frequency,  etc.,  have  in  our  experience  been  unpro- 
ductive of  permanent  results  in  this  group  of  cases. 

When  the  lesion  occupies  a  portion  of  the  bladder  permitting 
resection,  this  procedure  should  be  employed.  In  those  cases 
in  which  resection  is  not  feasible,  deep  cauterization  should  be 
practised. 
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PLATE  1 

Operative  Specimen  Showing  StrBMUCoirs  Hemorrhage  and  Deep  Fissures 
Resulting  from  Overdistension  of  the  Bladder 
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PLATE  1 
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PLATE  2 

Operative  View  of  Lesion  Shown  in  Plate  1 

The  dotted  line  indicates  the  anterior  margin  of  specimen  excised 
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COMBINED  TUMORS  OF  THE  KIDNEY 

ROGER  C.  GRAVES  axd  EARL  R.  TEMPLETON 
Peter  Bent  Brigham  Hospital,  Boston,  Massachusetts 

Combined  renal  tumors  are  rare.  Their  occmrence,  however, 
has  been  reported  in  a  few  instances.  ^^Tiat  is  probably  the 
first  discussion  of  the  subject  has  been  recently  presented  by 
Berry.  In  his  interesting  paper,  he  described  four  cases  in  each 
of  which  two  tumors  were  found  within  one  kidney. 

In  case  1,  a  woman  of  fort\'-three  years,  there  was  found  a  large  mass 
arising  from  the  right  kidney.  On  section,  the  gross  appearance  of  the 
tmnor  was  suggestive  of  two  types  of  growth.  Histological  study  re- 
vealed the  presence  of  adrenal  cell  carcinoma  and  fibrosarcoma,  in  some 
areas  separate  and  in  others  intermingled. 

In  case  2,  a  woman  of  thirty-five,  a  left  nephrectomy  was  performed 
for  the  removal  of  a  tumor.  There  was  no  gross  e\ddence  of  combined 
growth.  The  microscopic  findings,  however,  were  those  of  papillary 
adenocarcinoma,  and  fibrosarcoma.  There  was  no  apparent  blending 
of  the  two. 

In  case  3,  a  man  of  seventy-two,  a  large  right  kidney  was  removed  at 
operation.  The  tumor  which  was  found  was  demonstrated  histologi- 
cally to  consist  of  two  types  of  neoplasm,  hj'pernephroma  and  leiomj'o- 
sarcoma.    The  two  tumors  grew  separately. 

Case  4,  a  man  aged  fifty  -one,  is  mentioned  but  the  record  is  not  de- 
scribed in  detail.  An  adrenal  tumor  and  a  renal  cell  adenoma  were 
found  in  a  kidney  at  autopsy. 

In  the  first  three  of  these  cases,  epithehal  and  sarcomatous 
types  of  neoplasm  were  associated.  With  one  exception  micro- 
scopic study  was  necessary  to  determine  definitely  the  presence 
of  the  combined  tumors.  The  possibihty  of  the  sarcomata  arising 
as  the  result  of  some  influence  exerted  upon  their  stroma  by  the 
epithehal  growths,  was  mentioned,  but  discredited  by  the  author. 
He  was  firmly  of  the  opinion  that  two  distinct  and  unrelated 
tumors  existed  in  each  case. 
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We  have  found  no  other  records  of  true  multiple  tumors  of 
the  kidney.  To  be  sure,  as  noted  by  Berry,  in  1891  Beneke 
described  two  cases  of  hypernephroma  certain  mahgnant  areas 
of  which  presented  sarcomatous  characteristics.  He  beheved 
in  the  possibility  of  the  development  of  sarcoma  from  adrenal 
tissue.  With  so  much  lack  of  agreement  in  the  matter  of  nomen- 
clature and  with  the  whole  subject  of  adrenal  cell  tumors  of  the 
kidney  so  much  in  dispute,  these  can  hardly  be  accepted  with 
certainty  as  instances  of  combined  growth. 

It  is  our  purpose  to  present  two  cases  of  true  combined  renal 
tumors.  Of  the  separate  character  of  the  associated  neoplasms, 
there  can  be  no  doubt. 

Case  1}  A  Nova  Scotian  hotel-clerk,  aged  fifty-two  years,  entered 
the  Peter  Bent  Brigham  Hospital  on  September  25, 1920,  complaining 
of  hematuria  and  backache. 

The  family  history  was  unimportant.  The  patient's  wife  had  died 
of  gastric  carcinoma.  There  had  been  no  children.  There  was  a  past 
record  of  excellent  general  health.  The  patient  had  had  measles  in 
childhood,  and  influenza  in  more  recent  years. 

In  August,  1919,  one  year  before  admission  to  the  hospital,  the  pa- 
tient observed  that  his  urine  was  red  in  color.  After  that  time,  hema- 
turia recurred  intermittently  and  on  frequent  occasions.  For  the  month 
before  hospital  entry  all  of  the  voided  urine  contained  blood.  No  clots 
were  passed.  Hematuria  was  never  accompanied  by  increased  fre- 
quency of  urination,  nor  by  dysuria.  Occasionally,  however,  the  bleed- 
ing was  preceded  for  a  day  or  two  by  dull,  aching  pain  in  the  left  lumbar 
region.  During  the  period  of  his  difficulties  the  patient  lost  approxi- 
mately twenty-five  pounds  in  weight,  and  he  complained  also  of  in- 
creasing weakness. 

Examination  found  a  well  developed,  obese  male  of  middle  years, 
who  gave  no  evidence  of  distress  or  pain,  but  whose  appearance  was 
suggestive  of  long-standing  illness.  The  skin  was  rather  loose  and 
flabby  as  though  there  had  been  recent  loss  of  weight.  The  face  was 
pale,  and  the  mucous  membranes  were  of  poor  color.  The  temperature, 
pulse,  and  respirations  were  normal.     The  routine  physical  examination 

1  These  two  cases  were  briefly  presented  by  Dr.  W.  C.  Quinby,  at  the  November 
meeting  of  the  New  England  Branch  of  the  American  Urological  Association, 
the  transactions  of  which  are  published  in  the  Journal  of  Urology,  1921,  v,  133-169. 
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was  essentially  negative,  although  the  degree  of  obesity  rendered  ab- 
dominal palpation  rather  unsatisfactorj-. 

The  urine  was  smoky;  acid;  specific  gra\'ity,  1.022.  There  was  a 
large  trace  of  albmnin;  no  sugar.  Microscopy:  Manj^  white  blood  cells; 
a  few  red  blood  cells;  an  occasional  hyahn  cast.  Excretion  of  phenol- 
sulphonephthalein:  60  per  cent  in  two  hours.  Hemoglobin:  90  per  cent, 
white  blood  count:  8000.     Blood  pressure:  140  85. 


Fig.  1.  From  Case  I 
Low  power  photomicrograph  showing  papillary  carcinoma  of  the  renal  pelvis 


Cystoscopic  examination  found  no  significant  bladder  abnormalities. 
Both  ureters  were  readily  catheterized.  Clear  urine  was  obtained  from 
the  right  side;  a  very  shght,  blood-stained  flow  was  obtained  from  the 
left.  Microscopic  examination  of  the  urine  of  the  right  kidney  was 
negative.  A  study  of  the  output  of  the  left  kidney  revealed  clumps  of 
epithehal  cells,  and  occasional  red  blood  cells  some  of  which  could  be 
observed  enmeshed  in  the  epithehal  clumps.     Cultures  were  negative. 

THE  JOUEXAL  OF  UROLOGT,  VOL.  V,  XO.  6 
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The  function  of  the  right  kidney  was  excellent.  A  pyelogram  upon  the 
left  side  revealed  definite  distortion  of  the  pelvic  outline  with  a  "filling 
defect"  in  the  region  of  the  superior  major  calyx. 

With  a  diagnosis  of  hypernephroma,  a  left  nephrectomy  was  per- 
formed on  September  30.  The  kidney  was  of  normal  size  and  its  re- 
moval was  not  difficult.  On  its  posterior  surface,  just  below  the  level 
of  the  hilus,  there  was  a  small,  rounded  protuberance  of  obviously  in- 
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Fig.  2.  From  Case  I 

High  power  photomicrograph  which  shows  extension  of  the  papillary  carci- 
noma of  the  pelvis  into  pyramid  of  kidney;  as  represented  by  solid  epithelial 
masses  in  the  center  of  the  field. 

creased  vascularity.  Immediate  section  of  the  organ  found  it  to  con- 
tain two  separate  and  distin(it  types  of  tumor.  What  was  apparently 
a  hypernephroma  had  produced  the  nodule  above  described,  while  the 
upper  portion  of  the  renal  pelvis  was  filled  with  papilloma. 

The  convalescence  was  entirely  uneventful,  and  the  patient  was  dis- 
charged from  the  hospital  in  good  condition  on  the  fourteenth  postop- 
erative day. 
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Pathological  report.    Material:  Left  kidney. 

Gross  description:  The  specimen  consists  of  a  left  kidney  which  has 
been  opened  by  a  median  incision.  About  5  cm.  of  ureter  is  attached 
and  there  is  considerable  pelvic  fat.  It  measures  12  by  4.5  by  5.5  cm. 
The  capsule  is  stripped.  The  anterior  surface  shows  no  gross  abnor- 
mality; faint  depressions  mark  out  the  six  original  lobules.  On  the 
posterior  surface,  the  capsule  is  slightlj'  adherent  to  the  upper  quadrant, 


Fig.  3.  From  Case  I 
Oil  immersion  objective,  photomicrograph  of  hypernephroma 

while  the  cortex  is  speckled  with  bright  red,  slightly  projecting  nodules 
giving  a  very  coarsely  granular  appearance  to  this  more  or  less  well 
defined  lobe.  About  2  cm.  from  the  hilum,  on  the  posterior  surface,  a 
cyst  1  cm.  in  width  projects  above  the  level  of  the  capsule.  It  contains 
a  thin  brown  fluid.  It  suggests  the  ordinary  retention  cyst.  Pro- 
jecting from  the  lower  pole  and  abutting  on  the  hilum  is  a  tumor  mass 
4  by  3.7  by  1.3  cm.     It  is  firm,  with  an  irregular,  somewhat  lobulated 
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surface.  It  is  pale  yellow  in  color,  but  there  are  numerous  bright  red 
petechial  hemorrhages  beneath  its  capsule. 

The  kidney  viewed  from  within  shows  a  relatively  normal  appearing 
cortex  which  averages  8  mm.  in  thickness.  Glomeruli  are  of  about' 
normal  prominence  except  in  the  upper  pole.  This  portion  shows  thin- 
ning out  of  medulla  and  cortex,  due  to  the  presence  of  a  cauliflower, 
fungating  tumor  mass  arising,  apparently,  from  the  pelvis  and  filling 
its  upper  half.  The  tumor  is  grayish  white,  and  intermingled  with 
small  blood  clots.  It  consists  of  many  papillomatous  growths  with  com- 
.  mon  origin  from  a  rather  large  pedicle  and  extending  toward  the  cortex 
away  from  the  hilum.  Some  of  these  outgrowths  are  long,  narrow  and 
quite  villous  in  appearance.  In  the  calices  in  the  anterior  wall  there  is 
a  carpeting  of  pale,  papillomatous  tumor  tissue  which  extends  almost 
to  the  pyramids.  The  growth  does  not  appear  to  invade  the  kidney 
proper  and  it  stops  short  of  the  ureteral  orifice.  The  lower  half  of  the 
pelvis  shows  much  injection  of  the  mucosa  and  large,  blotchy  hemor- 
rhages are  quite  conspicuous. 

The  tumor  mass  seen  on  the  posterior  surface  has  encroached  upon 
the  pelvis  considerably.  It  is  firm  and  well  encapsulated.  It  is  uni- 
formly orange-yellow,  and  contains  many  small  blood  vessels.  It  ex- 
tends from  the  level  of  the  pelvis  above,  to  2  cm.  from  the  capsule  of 
the  kidney  below.  It  does  not  communicate  with  the  pelvis  in  any 
portion.  There  is  slight  flattening  of  the  pyramids  below  this  tumor 
mass. 

A  frozen  section  of  the  cauliflower  growth  in  the  upper  portion  of 
the  pelvis  shows  papillary  carcinoma  arising  from  the  pelvic  epithelium. 
The  tumor  in  the  lower  pole  is  a  hypernephroma. 

Microscopic  report.  Eight  sections  are  studied.  Those  cut  perpen- 
dicularly through  the  cauHflower  growth  show  a  papillary  neoplasm, 
arising  from  the  pelvic  epithelium.  The  growth  consists  of  branching 
stalks  of  stratified  squamous  epithelium,  similar  to  that  of  normal  pelvic 
mucosa  and  supported  by  a  loose-textured,  vascular  connective  tissue. 
Numerous  mitotic  figures  are  present.  In  one  of  the  sections,  small 
groups  of  tumor  cells  have  invaded  the  medullary  portion  of  the  kidney 
and  are  surrounded  by  numerous  mononuclear  cells  and  dense  fibrous 
tissue.  This  growth  is  quite  similar  to  a  malignant  papilloma  of  the 
bladder. 

The  remainder  of  the  parenchyma  shows  patchy  and  diffuse  scarring 
throughout  the  interstitial  portion;  pressure  atrophy  of  some  of  the 
tubules;  sclerosis  of  a  few  of  the  glomeruli  and  focal  collections  of  mono- 
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nuclear  cells.  The  smaller  blood  vessels  are  thickened  while  the  larger 
ones  present  intimal  sclerosis. 

Sections  of  the  firm  yellow  tumor  projecting  from  the  lower  pole  of 
the  kidney  reveal  a  new  growth,  composed  of  vacuolated  cells,  arranged 
in  broad  sheets  and  separated  by  a  verj-  deUcate  connective  tissue 
stroma,  in  which  are  numerous  capillaries  and  larger  endothehal-lined 
blood  spaces.  Xo  lumen  formation  is  discerned.  There  is  variation 
in  the  individual  cells,  the  majority  ha%dng  a  sharply  defined  outUne  with 
a  pale  red,  finely  granular,  vacuolated  cj-toplasm.  Other  cells  have  less 
clearly  demarcated  borders  vdth  closely  packed,  deeper  red  granules  in 
the  cj-toplasm.  Xo  nuclei  are  seen  in  mam'  of  the  large,  vacuolated 
cells.  In  others  the  nuclei  are  round,  and  vesicular  with  a  dark  staining 
nucleolus.     In  still  others,  they  are  stained  deeply  blue. 

This  is  a  typical  picture  of  the  neoplasm  regarded  as  hypernephroma. 

Diagnosis:  Papillarj-  carcinoma  of  the  peMs  ^"ith  extension  into  the 
kidney.     Hj'pernephroma.     Chronic  vascular  nephritis. 

Case  2.  A  Russian  factoiy-worker,  aged  fifty-two  years,  entered  the 
Peter  Bent  Brigham  Hospital  on  September  24,  1920,  complaining  of 
hematuria. 

The  family  and  marital  histories  were  unimportant.  The  past  gen- 
eral health  had  been  good.  He  had  had  measles  in  childhood,  and 
typhus  fever  in  early  adult  life.  There  had  been  no  other  serious 
illness. 

Six  weeks  before  his  admission  to  the  hospital,  the  patient  noticed 
that  his  urine  was  red  in  color.  A  similar  change  was  observed  inter- 
mittently at  frequent  inten'als  thereafter.  Each  period  of  bleeding  was 
of  three  to  four  days  duration.  Shght  backache  was  also  reported. 
This  had  been  present  before  the  onset  of  hematuria.  There  were  no 
other  sjTiiptoms  save  for  nocturia  which  had  occurred  once  each  night 
for  many  j^ears.  The  general  health  was  unimpaired;  there  had  been 
no  loss  of  weight. 

Physical  examination  found  a  well  developed  and  well  nourished 
adult  male  of  middle  years,  whose  appearance  was  not  suggestive  of 
critical  illness.  The  general  examination  was  essentially  negative. 
The  temperature,  pulse,  and  respirations  were  normal.  The  urine  was 
yellow,  cloud}--,  alkaUne;  specific  gravity:  1.020.  A  shght  trace  of  al- 
bumin was  present  in  one  of  four  examinations;  sugar  was  absent. 
Microscopy:  A  few  red  blood  corpuscles  were  reported  in  one  of  four 
examinations.  White  blood  ceUs  and  casts  were  not  found.  Excretion 
of  phenolsulphonephthalein,  in  two  hours:  70  per  cent.  Hemoglobin: 
90  per  cent.     ^\Tiite  blood  count:  8600.     Blood  pressure  150/90. 
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Cystoscopic  examination  found  the  bladder  picture  to  be  normal. 
The  ureteral  orifices  were  normal  in  position  and  appearance.  The 
left  ureter  was  readily  catheterized  and  clear  urine,  which  was  micro- 
scopically negative,  was  obtained  from  the  left  kidney.  Along  the 
right  ureter,  a  no.  5  catheter  was  passed  for  the  full  distance  with 
definite  difficulty.     No  flow  of  urine  was  obtained. 


Fig.  4.  From  Case  II 
Low  power  photomicrograph  showing  papilloma  of  the  renal  pelvis 

Routine  X-ray  studies  of  the  urinary  tract  were  negative.  In  the 
making  of  a  pyelogram,  however,  19  cc.  of  sodium  bromide  solution 
were  injected  into  the  pelvis  of  the  right  kidney.  A  definite  dilatation 
was  demonstrated,  but  the  pyelogram  shadow  was  unusually  faint  and 
ill  defined. 

With  a  diagnosis  of  hydronephrosis  of  unexplained  origin,  operation 
was  performed  on  October  6.  The  right  kidney  was  found  to  be  large, 
tense,  and  adherent.     The  pelvis  and  upper  ureter  were  firmer  than 
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normal  in  consistency,  and  definitely  dilated.  A  pyelotomy  wound 
permitted  the  escape  of  urine  which  was  apparently  stained  with  old 
blood,  and  through  the  defect  in  the  pelvis  there  bulged  soft,  friable 
tissue  which  was  unmistakably  of  tumor  origin.  Well  below  the  level 
of  dilatation  and  thickening,  the  ureter  was  divided  and  a  nephrectomy 
performed.     Immediate  section  of  the  kidney  revealed  the  presence  of 


Fig.  5.  From  Case  II 

High  power  photomicrograph  which  shows  the  papillary  cjst-adenoma  in  the 
cortex  of  the  kidney. 


a  large,  villous  tumor  which  completely  filled  a  very  much  distended 
pelvis  and  encroached  upon  the  lumen  of  the  upper  ureter.  In  the 
region  of  the  lower  pole  of  the  kidney  beneath  the  capsule,  was  found 
a  small  circumscribed  nodule,  pale  gray  in  color. 

The  convalescence  was  satisfactory,  and  the  patient  was  discharged 
to  his  home  in  good  condition  on  the  tliirteenth  postoperative  day. 

Pathological  report.  Material:  Right  kidney. 
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Gross  description :  The  specimen  consists  of  a  right  kidney  which  has 
been  opened  by  median  incision.  The  capsule  strips  easily.  The  sur- 
face of  the  organ  is  not  remarkable  except  for  several  pale  projecting 
cysts,  the  largest  12  mm.  in  diameter.  The  pelvis  is  considerably  di- 
lated and  7  cm.  of  ureter  is  attached.  The  picture  viewed  from  within 
is  very  striking. 

The  main  feature  is  a  massive,  papillary,  fungating  growth  occupy- 
ing the  greater  part  of  the  pelvis,  closely  following  the  epithelial  lining 
of  the  calices  and  extending  3  cm.  into  the  ureter,  which  it  practically 
occludes.  The  main  tumor  is  white  with  the  tips  of  many  of  the  papil- 
lary growths  quite  vascular  and  red.  Many  of  the  calices  contain  dark 
red  blood  clots.  At  the  upper  pole  the  growth  is  less  prominent  but 
hemorrhages  are  observed  beneath  the  mucosa  and  considerable  thin- 
ning of  the  cortex  has  occurred.  The  lower  part  of  the  pelvis  is  occu- 
pied by  the  major  portion  of  the  tumor,  the  mass  projecting  nearly  2  cm. 
into  the  pelvic  chamber.  That  lining  the  calices  is  more  fungiform, 
forming  a  rather  thick,  gray,  nodular  layer  which  extends  over  the  entire 
surface  of  many  calices  but  does  not  entirely  cover  others.  Implanta- 
tions of  more  recent  tumor  growth  are  present  in  the  calices  of  the  upper 
pole  and  they  vary  in  appearance  from  minute,  slightly  raised  plaques 
to  irregular  nodular  projections  4  to  5  mm.  in  height. 

The  cortex  of  the  kidney  shows  considerable  irregularity;  glomeruH 
do  not  stand  out  prominently  and  arteries  appear  thickened.  Cortex 
and  medulla  are  pale,  studded  with  bright  red,  petechial  hemorrhagic 
areas,  and  there  appears  to  be  considerable  invasion  by  connective 
tissue. 

In  the  lower  pole  covered  externally  by  the  renal  capsule,  is  a  grayish 
white  tumor  growth,  rather  oval  in  shape,  projecting  about  1  mm. 
above  the  surface  and  extending  into  the  cortex  about  4  mm.  It  does 
not  appear  encapsulated  but  is  fairly  well  outUned  and  is  definitely 
embedded  in  the  substance  of  the  cortex.  There  are  numerous  small 
blood  vessels  visible  on  the  cut  surface.  The  tumor  is  slightly  spongy 
in  consistency. 

Microscopic  report.  A  section  of  the  pelvic  tumor  shows  wide,  papil- 
lomatous outgrowths  of  stratified  pelvic  epithelium.  These  are  closely 
packed  and  form  blunt  villous  projections  into  the  pelvis.  These  vilH 
are  supported  by  a  central  cord  of  connective  tissue  in  which  run  a 
few  thin-walled  blood  vessels.  Groups  of  dilated  capillaries,  some  of 
which  have  ruptured  on  the  surface,  are  found  at  the  tips  of  some  of  the 
vilh.     The  growth  does  not  extend  into  the  edematous  kidney  paren- 
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chyma.  Below  the  basal  layer,  however,  are  seen  numerous  small  foci 
of  mononuclear  cells. 

The  oval  white  tumor  located  in  the  lower  pole  beneath  the  capsule 
consists  of  spaces  Uned  by  cuboidal  epithelium.  It  has  a  complex  ar- 
rangement resolving  itself  into  relatively  small  cysts  filled  with  papillary 
branching  projections.  The  connective  tissue  stroma  is  relatively 
prominent  and  is  abundantly  supphed  with  capillaries. 

Diagnosis.  Papilloma  of  renal  pelvis.  Papillary  cyst-adenoma  of 
kidney. 

In  each  of  these  cases  the  presence  of  combined  tumors  was 
evident  upon  examination  of  the  gross  specimen.  It  will  be 
noted  that  in  the  kidney  of  case  1,  there  existed  two  separate 
and  distinct  epitheUal  tumors,  both  of  which  were  malignant. 
In  case  2,  both  growths  were  epitheUal  and  apparently  benign. 
(As  has  been  pointed  out  in  the  thesis  of  Mock,  however,  the 
benign  character  of  a  papilloma  can  hardly  be  assured  wdthout 
a  study  of  the  entire  mass  in  serial  sections.)  The  association, 
in  each  instance,  of  a  pelvis  tumor  with  one  of  the  renal  paren- 
chyma, is  unusual,  and  so  far  as  we  have  been  able  to  determine, 
similar  cases  have  not  been  recorded.  There  were  no  sarcoma- 
tous elements,  and  in  neither  case  could  there  be  any  question  of 
developmental  relationship  between  the  combined  grow^ths. 

Ob\'iously,  the  foregoing  record  is  noteworthy  not  only  be- 
cause of  the  presence  of  two  distinct  tj-pes  of  neoplasm  within 
the  same  kidney,  but  also  because  the  pelvic  papillomata  in 
themselves  are  uncommon.  Mock,  in  his  excellent  Paris  thesis 
on  "Tmneurs  Primitives  du  Bassinet,"  found  but  ninety-four 
epithelial  tumors  of  the  renal  pelvis,  sixty-four  of  w^hich  were 
papillomatous.  Hryntschak,  in  a  recent  paper  ''Ueber  Nieren- 
beckenpapillome, "  reported  a  papillary  pelvic  growth  and  gath- 
ered from  the  literature  sixty-seven  additional  case  records. 
Rolando  has  very  recently  recorded  still  another  instance  of  a 
tumor  of  this  type. 

In  our  own  Hterature  relatively  few^  peh-ic  papillomata  have 
been  described.  Reynolds,  in  1904,  reported  one  case,  and 
Boucher  one  in  1905.  McCown,  writing  in  1920,  reviewed  ten 
other  American  cases,  one  of  which  he  himself  presented.     In 
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the  discussion  which  followed  his  paper,  Braasch,  Kretschmer, 
and  Goldstein  mentioned  six  additional  instances  in  which  this 
type  of  tumor  had  been  found.  Sherwood  and  Herrick,  in  1919, 
and  Stevens,  in  1920,  reported  single  cases.  Very  recently  three 
papillary  pelvic  growths  have  been  described  by  Colston,  by 
McGlannan,  and  by  Miller  and  Herbst.  Case  1  and  case  2, 
presented  in  this  paper,  are  the  first  cases  of  renal  pelvis  papillo- 
mata  to  appear  in  the  records  of  the  Peter  Bent  Brigham  Hospital. 

The  hypernephroma  and  the  simple  renal  adenoma  are  suffi- 
ciently common  to  need  no  extended  discussion  in  this  paper. 

Apart  from  their  rarity,  these  cases  have  been  of  interest  from 
a  diagnostic  point  of  view.  Obviously  in  each  instance  the 
tumor  of  the  pelvis  produced  the  clinical  picture.  In  harmony 
with  the  sex  predominance  and  age  incidence  observed  by  most 
of  those  who  have  written  concerning  renal  pelvis  papillomata, 
both  patients  were  male  and  both  were  fifty-two  years  old. 
In  one  the  right  side  was  involved;  in  the  other  the  left.  In 
neither  case  was  there  any  past  record  of  importance.  In  both, 
as  is  so  very  frequently  the  case,  total  hematuria  was  given  as 
the  initial  symptom  and  the  chief  complaint.  (Mock  found 
bleeding  to  be  the  first  sign  of  disease  in  41  per  cent  of  his 
cases.)  In  case  1  the  symptoms  were  of  one  year's  duration. 
In  case  2  the  hematuria  had  begun  but  six  weeks  before  admission 
to  the  hospital.  The  bleeding  was  intermittent  in  both  instances. 
Neither  patient  reported  symptoms  of  bladder  irritabihty.  Case 
1,  however,  had  noticed  the  occurrence  of  dull  lumbar  pain  pre- 
ceding his  periods  of  hematuria.  This  may  undoubtedly  be 
ascribed  to  intermittent  hemato-nephrosis  to  which  Israel  gives 
so  great  significance  in  the  diagnosis  of  renal  pelvis  tumors.  But 
one  of  the  two  patients  complained  of  loss  of  weight  and  strength. 

In  neither  case  did  the  routine  physical  examination  reveal 
the  presence  of  a  tumor,  although  it  seems  that  in  case  2,  at  least, 
a  mass  should  have  been  palpated.  The  urine  in  case  1  contained 
many  white  blood  cells,  and  a  few  red  blood  cells,  while  in  case 
2  only  rare  red  blood  corpuscles  were  found.  A  slight  blood- 
stained flow  was  obtained  from  the  affected  side  in  case  1;  no 
urine  could  be  collected  in  case  2.     It  is  important  to  note  that 
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in  the  former  instance,  the  product  of  the  side  of  the  lesion 
revealed  upon  microscopy  clumps  of  degenerated  epitheUal  cells. 
Such  a  finding  is  of  extreme  diagnostic  importance,  especially 
in  the  absence  of  chronic  pelvic  infection. 

Pyelography  served  as  the  court  of  last  appeal  in  both  instances. 
In  one  a  "filling  defect"  was  shown;  in  the  other  a  hydronephro- 
tic  dilatation,  the  shadow  of  which  was  faint  and  ill-defined. 

It  is  interesting  that  in  the  first  case  the  bleeding  papilloma 
served  as  a  warning  without  which  the  hypernephroma  must 
almost  surely  have  advanced  to  the  stage  of  hopeless  metastases. 
With  regard  to  stones  and  chronic  infection  as  possible  etiologi- 
cal factors  in  the  development  of  renal  pelvis  tumors,  it  is  im- 
portant to  note  that  neither  calcuU  nor  e\ddences  of  chronic 
pyeUtis  were  present  in  these  cases.  (]\Iock  found  stones  re- 
ported in  14.5  per  cent  of  his  cases  of  pelvic  neoplasm.^) 
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PLATE  I 

Case  I.  Posterior  view  of  the  left  kidney,  showing  at  the  upper  pole,  cortical 
irregularities  due  to  the  tumor  in  the  pelvis;  and  at  the  lower  pole,  the  hyper- 
nephroma. 
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PLATE  II 

Case  I.  Papillary  carcinoma  of  renal  pelvis  (upper  pole)  and  hypernephroma 
(lower  pole). 
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PLATE  2 
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PLATE  III 

Case  II.  Posterior  view  of  right  kidney,  showing  the  pelvis  and  upper  ureter 
;reatly  distended  by  tumor. 
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PLATE  3 
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PLATE  IV 

Case  II.  Papilloma  of  renal  pelvis,  and  papillary    cystdenoma   of   kidney 
(lower  pole). 
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PLATE  4 
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TROPICAL  INGUINAL  GRANULOMA  IN  THE  EASTERN 
UNITED  STATES^ 

ALEXANDER  RANDALL,  JAMES  C.  SMALL  and  W]\L  P.  BELK 
Philadelphia,  Pennsylvania 

We  wish  in  a  preliminary  report  to  briefly  call  your  atten- 
tion to  a  condition  supposedly  occurring  only  in  the  tropics, 
and  its  endemic  existence  in  the  temperate  parts  of  the  eastern 
United  States. 

Under  the  following  variety  of  names :  tropical  inguinal  granu- 
loma, tropical  ulcer,  venereal  granuloma,  granuloma  inguinale, 
and  granuloma  pudendi,  there  has  long  been  recognized  by 
physicians  practising  in  the  tropics  and  especially  in  South 
America  a  disease  which  was  supposedly  limited  to  these 
countries. 

Last  year  Symmers  and  Frost  reported  from  the  laboratories 
of  the  Bellevue  Hospital,  New  York,  two  cases  of  tropical  in- 
guinal granuloma  found  in  negroes  of  that  city,  and  this  number 
has  recently  been  augmented  in  a  later  report  by  Campbell 
of  three  further  cases  found  in  the  urological  wards  of  that 
institution. 

Recognizing  the  similarity  of  the  lesions,  as  illustrated  by 
Symmers  and  Frost,  to  certain  cases  that  have  been  repeatedly 
seen  on  the  urological  service  of  the  Philadelphia  General  Hospi- 
tal, a  round-up  was  instituted  on  commencing  the  service  Jan- 
uary 1  with  the  result  that  5  men  and  2  women  were  found,  in 
the  institution  suffering  from  this  condition.  These  numbers 
have  been  increased  since  that  time  by  3  men  and  one  woman 
patient,  making  a  total  of  11  cases  under  observation.  Four 
further  cases  have  been  reported  to  us:  one  an  inmate  of  the 
Penitentiary  who  had  on  two  pre\4ous  occasions  been  treated 

^  Read  before  the  American  Association  of  Genito-Urinary  Surgeons,  May 
3,  1921,  Richmond,  Va. 

539 

THE  JOURXAL  OF  rROLOGT,  VOL.  V,  NO.  6 


540  ALEXANDER  RANDALL,  JAMES  C.  SMALL  AND  WM.  P.  BELK 

for  this  condition  at  the  Philadelphia  General  Hospital;  a  second 
and  a  third,  observed  by  Dr.  A.  H.  Lippincott  of  Camden, 
New  Jersey,  after  being  diagnosed  by  our  laboratory;  and  a 
fourth,  a  native  of  New  Jersey  who  is  awaiting  hospital  admis- 
sion having  been  referred  by  Dr.  J.  L.  Herman:  a  total  of  15 
cases. 

The  first  and  most  important  fact,  when  making  such  a 
diagnosis  of  a  supposedly  tropical  disease  as  present  in  the 
temperate  zone,  is  the  unquestioned  accuracy  of  the  diagnosis. 
We  have  turned  to  the  work  of  Aragao  and  Vianna  of  Rio  Janeiro, 
who  are  probably  the  world's  authorities  on  this  condition,  and 
the  originators  of  the  specific  antimony  treatment,  and  we  have 
been  able  to  corroborate  and  substantiate  in  our  cases  all  the 
bacteriological  data  that  they  report,  while  the  result  of  the 
specific  treatment,  and  the  similarity  of  the  appearance  of  the 
lesions,  as  we  have  seen  them,  to  the  splendid  photographic  and 
colored  illustrations  in  their  work  have  alone  been  almost  self- 
substantiating. 

This  disease  has  been  present,  practically  constantly,  in  the 
Philadelphia  General  Hospital  as  long  as  any  of  the  attending 
physicians  and  nurses  can  remember.  It  has  masqueraded  both 
here  as  elsewhere,  under  various  other  diagnoses,  among  which 
may  bfe  mentioned  lues,  now  ruled  out  as  in  fact  it  has  always 
been,  by  the  repeatedly  negative  blood  tests,  lack  of  specific 
history  and  absolutely  negative  results  with  arsenic  therapy; 
as  chancroidal  infection,  to  which  it  rarely  bears  any  similarity 
as  destructive  ulceration  is  particularly  not  a  characteristic; 
as  tuberculosis,  though  never  substantiated  by  microscopic  study; 
as  condylomata,  to  which  when  seen  in  the  female  or  about  the 
anal  region  it  bears  a  close  similarity;  and  as  carcinoma,  to 
which  the  microscopic  picture  in  two  of  our  cases  was  almost 
typical. 

mSTOLOGICAL   RECOBD   OF   INGUINAL   GRANULOMA^ 

Four  cases:  2,  11,  6,  7.  Tissues  were  fixed  twenty-four  hours  in 
formalin;  sections  were  cut  from  paraffin  blocks  and  stained  with 
hematoxylin  and  eosin. 

2  By  Dr.  William  P.  Belk. 
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The  general  appearance  of  the  four  was  the  same.  There  was  a 
proHferation  of  fibrous  tissue,  moderate  in  amount,  and  enormous 
numbers  of  polymorphonuclear  leucocytes  and  endothelial  ceUs.  Some 
times  one,  sometimes  the  other  predominated.  The  vessel  walls  were 
somewhat  thickened,  as  in  chronic  inflammatory  processes.  There 
was  in  every  case  some  proHferation  of  the  squamous  epithelial  cells  of 
the  skin;  in  no.  7  this  was  quite  marked,  and  in  no.  6  prohferation  was 
so  marked  and  extended  so  deeply  that  a  preliminary  diagnosis  of  epi- 
thehoma  was  made.  There  was  in  some  cases,  shght  amount  of  necro- 
sis, but  this  was  never  marked,  nor  was  abscess  formation  noted. 
The  process  was  separated  from  normal  tissue  by  bands  of  connective 
tissue. 

Sections  from  two  rabbits  autopsied.  Rabbit  3  and  rabbit  5  showed 
identical  histological  pictures.  In  these  cases,  the  infecting  organism 
was  stained  in  the  tissues  by  the  following  method :  six  hours  fixation 
in  Sheuder's  solution,  1  hour  in  Giemsa  stain,  otherwise  technique  as 
ordinarily  recommended  for  Giemsa. 

BACTERIOLOGICAL   METHODS   AND   LABORATORY   DIAGNOSIS^ 

Direct  smears 

Direct  smears  from  the  lesions,  properly  prepared  and  stained, 
constitute  a  very  reliable  method  of  diagnosis.  The  material  may  be 
collected  on  sterile  cotton  appUcators  for  either  the  smears  or  the 
cultures.  Thin  spreads  of  this  material  are  essential.  These  are  dried 
quickly  in  air  and  stained  either  by  Wright's,  or  Geimsa's  stain. 
Wright's  method  is  the  more  rapid  and  has  given  satisfactory  results. 
The  most  difficult  part  of  the  procedure  is  to  obtain  the  proper  differen- 
tiation of  the  stained  smear  in  distilled  water.  Even  with  the  most 
intense  Wright's  staining  this  differentiation  should  not  be  carried  on  for 
more  than  fifteen  or  twenty  seconds.  Application  of  the  water  for 
too  long  entirely  decolorizes  the  capsules  of  the  organisms:  for  too 
short  a  period,  the  capsules  appear  blue  and  the  morphology  of  the 
bodies  of  the  organisms  cannot  be  observed  clearly.  With  the  best 
staining  results,  the  organisms  appear  as  small  rounded  pink  bodies 
with  a  dark  blue  coccoid  body  in  the  center;  or,  more  frequently,  as 
oval  pink  bodies  with  a  bacillary,  or  diplococcoid  body  occupying  the 
longitudinal  axis.  The  pink  outer  zone  is  a  wide  bacillary  capsule; 
the  dark  blue  central  bodies  represent  metachromatic  granules  within 

3  By  Dr.  James  C.  Small. 
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the  bacillary  body  proper.  The  true  outUne  of  the  bacillary  body  can 
be  seen  only  after  the  capsule  has  been  entirely  decolorized  by  differen- 
tiating with  distilled  water.  In  stained  smears  from  the  lesions,  some 
areas  show  organisms  with  capsules  stained  pale  blue  and  obscurely 
differentiated  central  bodies;  other  areas  show  well  defined  dark  blue 
metachromatic  granules  surrounded  by  a  pink  capsule,  which  latter, 
however,  obscures  the  outline  of  the  bacillus  proper;  and  still  other  areas 
are  seen  in  which  the  capsules  have  been  entirely  unstained  and  where 
the  organisms  appear  as  short,  thick  bacilli  with  rounded  blunt  ends 
occupied  by  the  dark  blue  metachromatic  granules.  The  organisms 
thus  present  a  true  bipolar-stained  appearance  with  the  intervening 
body  shaft  of  the  bacillus  stained  a  pale  blue.  Always  a  few  bacilli, 
shorter  than  those  just  described,  stain  solidly  a  deep  blue. 

The  organisms  are  found  within  the  cytoplasm  of  large  mononuculear 
cells.  In  such  they  have  well  defined  capsules,  or  may  appear  as  nests. 
of  bacteria  occupying  a  rounded  area  within  the  cell  and  revealing  no 
capsules.  In  such  nests  the  bipolar  staining  may  be  observed.  The 
polymorphonuclear  leucocytes  do  not  contain  encapsulated  forms. 
Encapsulated  forms  may  appear  free,  or  in  relation  to  cellular  detritus. 
In  the  latter  instances  they  occur  chiefly  in  groups  and  in  the  neighbor- 
hood of  large  naked  mononuclears.  These  presumably  represent  organ- 
isms released  from  the  disintegrated  cytoplasm  of  mononuclear  cells. 
In  the  former  instances  they  may  occur  singly  and  in  no  relation  to 
cellular  detritus. 

Smears  from  the  lesions  are  remarkaby  sparse  in  bacteria,  as  compared 
with  smear  preparations  from  other  types  of  ulcerative  lesions  about 
the  genitalia.  Staphylococci,  streptococci,  diphtheroid  bacilli  and 
bacilli  having  the  morphology  and  staining  character  of  the  colon 
group  have  been  observed  widely  scattered,  or  in  small  clumps  within 
the  polymorphonuclear  cells. 

Cultures 

The  granuloma  organisms  have  been  grown  in  cultures  in  four  in- 
stances. Of  the  various  media  and  methods  tried,  surface  inoculation  of 
Sabaraud's  maltose  agar  (2  per  cent  acid),  as  recommended  by  Aragao 
and  Vianna,  proved  the  most  useful.  This  degree  of  acidity  tends  to 
inhibit  some  of  the  contaminating  bacteria,  and  permits  profuse  growth 
of  the  granuloma  bacillus.  The  growth  is  quite  characteristic  after 
twenty-four  hours  incubation.     Colonies  appear  sUghtly  gray  white, 
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moist,  glistening,  dome  shaped  on  round  regular  basis  from  1  to  3  mm.  in 
diameter.  When  touched  with  an  inoculating  wire  they  appear 
quite  viscid  and  have  the  consistence  and  appearance  of  thin  starch 
paste.  By  transmitted  light  they  are  translucent  and  have  a  shght 
brownish  tinge.  They  are  usually  the  largest  colony  appearing  in 
these  mixed  cultures  of  the  material  taken  directly  from  the  lesions, 
and  are  very  readily  recognized. 

In  subcultures  growth  occurs  on  all  of  the  simpler  media.  Enriched 
media  is  not  necessary,  on  semisoUd  media  the  character  of  the  growths 
does  not  differ  essentially  from  that  described  above.  In  fluid  media 
there  is  diffuse  turbidity  with  a  surface  ring  tending  to  adhere  to  the 
sides  of  the  culture  tube  and  to  climb  slightly  above  the  level  of  the 
liquid.  Later  sedimentation  occurs.  Growth  is  profuse  even  in  1 
per  cent  peptone  water.  In  litmus  milk  there  is  acid  production  and 
coagulation  within  twenty-four  hours.  On  potato  growth  is  profuse, 
moist  and  sightly  brownish  in  color.  There  is  a  decided  blackening 
of  the  potato. 

Smears  from  cultures,  when  stained  with  Wright's  stain,  show  essen- 
tially the  morphologic  details  previously  described;  in  smears  from 
Sabaraud's  media  and  from  moist  glucose  or  plain  agar,  wide  capsules 
are  readily  demonstrated,  so  that  the  organisms  appear  as  do  the  encap- 
sulated ones  in  direct  smears  from  the  lesions.  In  smears  from  broth 
cultures,  capsules  are  not  demonstrated,  so  that  the  organisms  from 
twenty-four  hour  old  cultures  appear  as  short,  plump  bacilli  exhibiting 
irregular  staining — ^for  the  most  part  showing  a  dark  area  at  either  pole 
with  pale  blue  intervening.  In  older  cultures,  especially  in  media 
containing  a  carbohydrate  which  has  been  fermented  with  decided  acid 
production,  long  forms  occur.  These  forms  also  stain  irregularly, 
presenting  dark  blue  banded  areas,  alternating  with  pale  blue  areas 
throughout  the  length  of  the  organism. 

Our  study  of  the  organism  may  be  tabulated  briefly: 

Non-motile,  non-sporulent,  encapsulated  bacillus.  Gram  negative; 
showing  metachromatic  granules  as  well  as  capsules  with  Romanowski 
staining. 

It  does  not  hquefy  gelatin,  or  coagulated  serum. 

It  hemolyzes  blood  in  agar  plates. 

It  does  not  form  indol. 

Coagulates  and  acidifies  milk  within  twenty-four  hours. 

It  ferments  dextrose,  levulose,  lactose,  galactose,  saccharose, 
malatose,  arabinose,  mannitol,  salicin,  inulin,  and  dextrin.  It  does 
not  ferment  dulcitol  and  rice  starch. 
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Pathogenicity 

Intraperitoneal  inoculation  kills  white  mice  and  guinea  pigs  in 
twenty-four  to  forty-eight  hours.  The  organisms  are  recovered  at 
autopsy  from  the  peritoneal  fluid,  the  blood  and  the  various  internal 
organs. 

Cutaneous  inoculations  of  white  mice,  guinea  pigs,  rabbits,  cats  and 
dogs  all  failed  to  produce  definite  lesions. 

Intradermal  inoculations  of  dogs  were  also  negative. 

Subcutaneous  inoculation  of  white  mice  and  guinea  pigs  produced  an 
inflammatory  reaction,  going  on  to  abscess  formation  in  some  instances 
but  always  with  spontaneous  and  rapid  healing.  In  dogs  and  cats  no 
abscess  formation  occurred,  only  a  slight  inflammatory  reaction  being 
noted. 

In  rabbits  it  produced  large  subcutaneous  infiltrations  with  abscess 
formation  and  spontaneous  rupture  producing  ulcers  some  of  which  have 
failed  to  heal  after  an  observation  period  of  six  weeks. 

CLINICAL  STUDY 

Symptoms 

The  usual  history  is  that  the  lesion  started  as  a  small  papule, 
non-inflammatory,  which  after  rupture  and  the  exudation  of  a 
slightly  purulent  fluid,  refused  to  heal,  and  exhibited  progres- 
sive tendencies  toward  slow  proliferation  and  spreading.  The 
lesion  in  its  purity  (especially  seen  when  involving  the  inguinal 
region),  is  a  flesh-red,  exuberant,  overgrowth  of  soft  granulation 
tissue.  It  has  absolutely  no  simularity  to  an  ulcer,  with  its 
eroding,  undermining,  necrotic  base.  The  center  of  the  granu- 
loma appears  slightly  depressed,  and  there  is  certainly  a  destruc- 
tive action  present,  but  the  edges  are  redundant  and  overlap 
the  apparently  healthy  skin  margin.  Exudate  is  scant,  mucoid 
in  character,  of  a  non-offensive  odor,  and  when  wiped  with 
gauze  is  easily  removed,  leaving  a  clean  blood-red  surface, 
similar  in  every  respect  to  a  large  area  of  healthy  granulation 
tissue  as  seen  in  clean  surgical  wounds.  This  picture  varies 
according  to  the  duration,  size  and  location.  The  older  lesions 
show  at  times  tendencies  towards  cicatrization  at  some  points, 
while  spreading  in  others,  but  this  only  occurs  when  flat  non- 
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chafing  surfaces  are  involved.  Large  lesions,  especially  those 
in  the  perineum,  become  bulbous,  simulating  condylomata 
acuminata,  with  large  rounded  heads  of  new  growth,  the  heads 
ofttimes  with  pearly  white  surfaces  of  epithelization,  and  deep 
crypts  with  raw  granulomatous  surfaces.  Secondary  infection 
here  causes  the  clean,  odorless  character  to  change. 

As  indicated  by  the  name  the  most  frequent  location  is  in  the 
groin  spreading  upward  as  far  as  the  anterior  superior  spine  and 
downward  through  the  fold  of  the  groin  frequently  involving 
the  perineum,  and  in  some  cases  following  the  fold  of  the  nates 
and  spreading  to  the  buttocks.  Prepucial  lesions  are  Ukewise 
frequently  associated  and  at  times  primary,  and  involvement 
here  has  given  us  the  most  destructive  picture  with  a  gradual 
erosion  of  the  glans  and  even  the  shaft  of  the  organ.  In  the 
female,  the  labia  majora  share  the  brunt  of  the  attack  with  the 
perineum  and  groin  involvement  in  some  cases.  We  have  had 
one  case,  a  male,  with  the  granuloma  limited  to  a  proliferative 
growth  about  the  anus. 

The  patient  has  few  subjective  symptoms.  They  suffer  no 
pain  or  discomfort  unless  the  involved  areas  are  so  placed  as  to 
cause  chafing.  The  granuloma  is  practically  painless  to  the 
touch,  and  only  deep  pinching-up  of  the  mass  will  cause  suffer- 
ing. Practically  all  of  our  patients  have  shown  a  definite  degree 
of  secondary  anemia,  but  there  has  been  a  complete  absence  of 
pjTexia,  chill,  leucocjd^osis,  throbbing,  lassitude,  or  the  usual 
concomitants  of  infectious  processes. 

Race 

All  of  our  cases,  with  one  exception,  have  occurred  in  the 
negro.  The  one  exception  is  that  of  a  white  male,  in  whom  the 
lesion  has  likewise  been  atypical,  simulating  a  phagodenic 
chancroidal  sore  with  ragged  ulcerated  edges.  His  bacterio- 
logical examination  was  positive  and  he  may  be  harboring  a 
double  infection.  He,  however,  has  not  responded  to  treatment 
as  in  the  others. 
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Diagnosis 

We  have  based  our  clinical  diagnosis  entirely  on  the  bacterio- 
logic  finding  of  the  specific  organism.  This  is  done  by  making 
smears  from  the  exuding  surface,  in  which  will  be  found  numer- 
ous large  mononuclear  plasma  cells,  whose  protoplasm,  on  proper 
staining,  will  be  found  studded  with  the  characteristic  encap- 
sulated diplo-bacillus.  The  therapeutic  result  from  the  use  of 
antimony  intravenously,  may  likewise  be  taken  as  indicative 
of  the  accuracy  of  the  diagnosis,  for  after  three  or  four  adminis- 
trations the  organism  diappears  entirely  from  the  surface  and 
cannot  be  found  in  smears. 

Treatment 

As  pointed  out  by  all  previous  writers  and  substantiated  by 
the  histories  of  cases  in  the  Philadelphia  General  Hospital  in 
years  gone  by,  the  treatment  of  these  lesions  has  been  most 
disappointing  until  the  present,  when  antimony  was  first 
instituted. 

Local  applications  of  salves,  escharotics,  and  antiseptics  do 
no  good  whatsoever;  vaccine  therapy  has  been  consistently  a 
failure;  excision  is  followed  almost  uniformly  by  recurrence  be- 
fore healing;  arsenic  is  of  no  benefit;  and  X-ray  alone  has  given 
us  any  curative  results,  causing  a  slow  cicatrization,  but  because 
of  the  dangers  associated  with  its  use,  it  has  been  possible  to 
apply  it  only  once  every  three  weeks,  and  therefore  requiring 
on  an  average  from  twelve  to  eighteen  months  to  establish 
healing.  Even  with  X-ray  the  hospital  experience  in  the  years 
past  has  been  disappointing,  and  probably  at  least  50  per  cent 
of  the  cases  had  recurrences. 

Some  of  our  present  cases  have  had  two  or  more  admissions  in 
passing  years  for  return  of  their  lesions  after  apparent  complete 
healing  under  X-ray  therapy,  while  several  have  been  so  long 
inmates  of  the  institution  that  they  have  been  put  on  the  hospital's 
pay-roll  and  work  as  laborers  about  the  buildings. 

Following  Vianna's  work,  we  started  giving  antimony  intra- 
venously in  the  form  of  tartar  emetic.  The  initial  dose  of  0.04 
gram  was  used,  and  this  quickly  advanced  to  a  maximum  dosage 
of  0.1  gram.     Our  first  treatments  were  given  daily  and  most 
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patients  tolerated  this  until  about  ten  doses  had  been  given, 
but  nearly  all  after  that  amount  showed  some  symptoms  of 
intolerance  for  the  drug  and  we  began  intermitting  the  daily 
dosage,  governing  the  time  by  symptomatic  data.  This  in- 
tolerance consisted  of  rheumatoid  pains  in  the  joints  associated 
with  stiffness,  especially  seen  in  the  early  morning  on  rising, 
and  most  frequently  located  through  the  shoulder  girdle,  and 
as  a  general  rule  wearing  off  during  the  course  of  the  day.  There 
have  not  been  in  any  case  symptoms  of  an  alarming  character. 

The  drug  has  been  prepared  by  dissolving  0.1  gram  in  10  cc. 
of  saline  solution  and  is  best  put  up  and  preserved  by  seaUng, 
under  sterile  precautions  in  that  size  glass  ampoules.  Intra- 
venous administration  is  essential. 

The  lesion  becomes  bacteriologically  sterile  after  the  second  or 
third  dose  of  the  tartar  emetic.  Healing  commences  within 
forty-eight  hours  after  the  first  administration,  and  from  then 
on  almost  daily  progress  can  be  appreciated.  Epithelial  pro- 
liferation starts  at  the  edges  and  rapidly  spreads  inward,  while 
often  isolated  islets  of  epitheUum  in  the  midst  of  the  granuloma, 
before  not  seen,  or  buried,  start  proliferation  in  the  midst  of 
the  lesion  and  hurry  the  complete  healing. 

The  phenomena  of  healing  can  best  be  pictured  to  you  by 
comparing  it  to  the  use  of  salvarsan  in  somewhat  similar  long 
standing  and  imtreated  luetic  skin  lesions. 

In  some  cases  the  administration  of  the  drug  causes  a  tingUng, 
pricking  sensation  in  the  granuloma,  immediately  after  the 
injection,  and  ofttimes  an  excess  of  mucoid  secretion  occurs  for 
the  first  few  days.  Scabbing  over  of  the  surface  takes  place 
wherever  the  raw  surfaces  are  in  apposition,  and  thin  crusts 
form  around  the  periphery  of  open  areas. 

Results 

Of  our  11  personally  observed  cases,  8  are  healed.  As  this 
is  but  a  preUminary  report  we  wiU  omit  history  resume  and 
tabulate  them  in  the  following  table.  Following  the  advice  of 
Vianna  we  have  persisted  in  giving  all  patients  a  course  of  injec- 
tions after  complete  healing  has  been  accompUshed  to  prevent 
the  possibihty  of  recurrence. 
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